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(57) ABSTRACT

The present invention provides a method for cultivation of a
genetically-modified plant that can highly produce a desired
protein. More specifically, the present invention provides a
method for cultivation of a genetically-modified plant com-
prising: cultivating the genetically-modified plant in a
medium,
wherein the genetically-modified plant is transformed by
introducing an expression vector comprising a promoter
regulating expression of RNA and a seed storage protein
isolated from a plant that highly expresses RNA and the
seed storage protein under a high nitrogen condition; and a
polynucleotide encoding an objective protein, and

wherein the medium is adjusted so that nitrate nitrogen is 70
mg/L to 750 mg/I. and/or ammonium nitrogen is 70 mg/L.
to 750 mg/L for a definite period in a period from 30 days
before an expected flowering date to a date on or before
flowering of the genetically-modified plant.

5 Claims, 2 Drawing Sheets
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1
METHOD FOR CULTIVATION OF
GENETICALLY-MODIFIED PLANT

TECHNICAL FIELD

The present invention relates to a method for cultivation of
a genetically-modified plant, and particularly relates to a
method for cultivation of a genetically-modified plant trans-
formed so that a desired objective protein is highly expressed,
and a method for production of a seed including the desired
objective protein.

BACKGROUND ART

Genetic modification technology has been practically
applied as a breed improvement method of plants, and geneti-
cally-modified farm crops such as soybeans, maize, rape-
seeds, cottons and potatoes to which functions such as herbi-
cide resistance and harmful insect resistance had been added
were developed and have been already in practical use. Fur-
ther in recent years, research and development in which a
useful foreign gene is introduced into a chromosome of a
plant to produce a genetically-modified plant have been car-
ried forward as a procedure to produce a functional protein or
peptide for pharmaceuticals or test agents. Functional com-
ponents produced by using the genetically-modified plant
include not only a protein and a peptide that are a product of
the introduced gene but also a product by a reaction of an
introduced enzyme protein. There are many advantages in
production of the functional components in a plant. The
advantages include reduction of cost compared with an ani-
mal transgenic system, easy adjustment of the production
scale depending on a market scale, and no possibility of
contamination with a pathogen derived from an animal such
as virus and prion.

As for a technology of producing efficiently functional
components in a plant, for example, a method of utilizing a
promoter specific for tissue in which a functional component
is accumulated for genetic modification in order to control a
stage, a site, and an amount of expression of a functional
component has been disclosed (e.g., see Patent Document 1).

Patent Document 1: JP 2007-306941 A

DISCLOSURE OF INVENTION
Problem to be Solved by the Invention

However, when technology of highly accumulating a func-
tional component in a plant body is developed, the technology
of the above Patent Document 1 merely utilizes a promoter
that highly expresses the functional component for genetic
modification, and there is still room to improve in term of
productivity of functional components.

In the light of the above circumstance, it is an object of the
present invention to provide a method capable of producing a
desired functional component with a higher yield by using a
genetically-modified plant transformed so that the desired
functional component is expressed. Any protein or peptide
desired to be highly expressed in the genetically-modified
plant is referred to as an “objective protein” herein in some
cases.

Means for Solving Problem
As a result of an extensive study, the present inventors

succeeded in detecting RNA and a seed storage protein that
increase their expressed amounts under a predetermined high
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nitrogen-cultivation condition. Further, the present inventors
succeeded in isolating a promoter that regulates expression of
RNA and the seed storage protein obtained by this detection
method and making a genetically-modified plant in which
this promoter and a polynucleotide encoding an objective
protein downstream thereof had been introduced, as well as
succeeded in producing the objective protein with a high yield
by cultivating such a genetically-modified plant under a pre-
determined high nitrogen cultivation condition. The present
invention provides a method for cultivation of a following
genetically-modified plant and a method for production of a
seed. A term “cultivation of a plant” may be replaced by
“production of a plant” herein.
[1] A method for cultivation of a genetically-modified plant
comprising: cultivating the genetically-modified plant in a
medium,
wherein the genetically-modified plant is transformed by
introducing an expression vector comprising,

a promoter that regulates expression of RNA expressed in
a seed that satisfies Formula (1):

V/W>1.0 o)

wherein V is an amount of RNA contained in the seed of a
predetermined plant when the plant is cultivated in a
medium adjusted so that nitrate nitrogen is 70 mg/L to
750 mg/L. and/or ammonium nitrogen is 70 mg/L. to 750
mg/L. for a definite period in a period from 30 days
before an expected flowering date to a date on or before
flowering, and W is an amount of RNA contained in a
seed of the plant when the plant is cultivated in a medium
adjusted so that nitrogen is 0 mg/L to 50 mg/L. for a
definite period in a period from 30 days before the
expected flowering date to the date on or before flower-
ing; and

a polynucleotide located downstream of the promoter and

encoding an objective protein, and

wherein the medium is adjusted so that nitrate nitrogen is 70
mg/L to 750 mg/I. and/or ammonium nitrogen is 70 mg/L to
750 mg/L for a definite period in a period from 30 days before
an expected flowering date to a date on or before flowering of
the genetically-modified plant.

[2] A method for cultivation of a genetically-modified plant
comprising: cultivating the genetically-modified plant in a
medium,

wherein the genetically-modified plant is transformed by
introducing an expression vector comprising,

a promoter that regulates expression of a seed storage

protein that satisfies Formula (2):

X/¥>1.0 ),

wherein X is an amount of the seed storage protein con-
tained in a seed of a predetermined plant when the plant
is cultivated in a medium adjusted so that a nitrate nitro-
gen content is 70 mg/L. to 750 mg/I. and/or ammonium
nitrogen is 70 mg/LL to 750 mg/L. for a definite period in
aperiod from 30 days before an expected flowering date
to a date on or before flowering, and Y is an amount of
the seed storage protein contained in a seed of the plant
when the plant is cultivated in a medium adjusted so that
nitrogen is 0 mg/L. to 50 mg/L. for a definite period in a
period from 30 days before the expected flowering date
to the date on or before flowering; and
a polynucleotide located downstream of the promoter and
encoding an objective protein, and
wherein the medium is adjusted so that nitrate nitrogen is 70
mg/L to 750 mg/I. and/or ammonium nitrogen is 70 mg/L to
750 mg/L for a definite period in a period from 30 days before
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an expected flowering date to a date on or before flowering of
the genetically-modified plant.

[3] The method for cultivation of a genetically-modified plant
according to the above [1] and [2], wherein the predetermined
plant and the genetically-modified plant are the same species.
[4] The method for cultivation of a genetically-modified plant
according to the above [3], wherein the predetermined plant is
a poaceous plant and the genetically-modified plant is a poa-
ceous plant.

[5] The method for cultivation of a genetically-modified plant
according to the above [4], wherein the promoter is a pro-
moter that regulates the expression of the seed storage protein
selected from the group consisting of glutelin, globulin and
prolamin.

[6] The method for cultivation of a genetically-modified plant
according to any one of the above [1] to [5], wherein the
cultivation of said genetically-modified plant is performed by
water cultivation.

[7] A method for production of a seed comprising cultivating
the genetically-modified plant according to any one of the
above [1] to [6] and collecting the seed.

[8] The method for production of a seed according to the
above [7], wherein the plant is a rice plant and the seed is arice
seed.

Effect of the Invention

According to the present invention, an objective protein
can be produced with a high yield.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 depicts a view of an outline of schedule including
cultivation management;

FIG. 2 depicts a view of an image analysis result of two
dimensional gel electrophoresis of the protein; and

FIG. 3 depicts a schematic view of a process of construc-
tion for an expression vector.

BEST MODES FOR CARRYING OUT THE
INVENTION

In a method for cultivation of a genetically-modified plant
of'the present invention, the genetically-modified plant com-
prising a predetermined feature is cultivated under a prede-
termined condition. Embodiments of the present invention
are described in detail as follows:

1. Method for making the genetically-modified plant;

2. Method for cultivation of the genetically-modified plant
and method for production of its seed.

1. Method for Making a Genetically-Modified Plant

The method for making a genetically-modified plant used
in the present invention can be divided into following two
steps as the outline, Step A and Step B. Step A is the step of
detecting RNA and a seed storage protein that are highly
expressed under a high nitrogen cultivation condition in a
predetermined plant. Step B is the step of making a geneti-
cally-modified plant by isolating a promoter that regulates
expression of RNA and the seed storage protein that are
highly expressed under a high-nitrogen cultivation condition,
and preparing an expression vector comprising a polynucle-
otide encoding an objective protein, and then introducing the
expression vector into a host plant cell.

Step A: Detection of RNA

In the detection of RNA in Step A, a plant is cultivated
under at least two different nitrogen conditions, and RNA that
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is highly expressed in a certain plant species under a prede-
termined high nitrogen-cultivation condition is detected by
using a difference of RNA contents as the indicator.

In an embodiment of method of detecting RNA in Step A,
RNA that satisfies the following Formula (1) is detected.

V/W>1.0 o)

In Formula (1), V is an amount of RNA contained in a seed
of a predetermined plant when the plant is cultivated in a
medium adjusted so that nitrate nitrogen is 70 mg/L. to 750
mg/L, and/or ammonium nitrogen is 70 mg/L to 750 mg/L. for
a definite period in a period from 30 days before an expected
flowering date to a date on or before flowering. W is an
amount of RNA contained in a seed of the plant when the
plant is cultivated in a medium adjusted so that nitrogen is O
mg/L. to 50 mg/L. for a definite period in a period from 30 days
before the expected flowering date to the date on or before
flowering.

RNA satisfying the above Formula (1) is the RNA that is
highly expressed under a high nitrogen-cultivation condition.
An expression regulatory region such as a promoter that
facilitates expression of RNA under a high nitrogen-cultiva-
tion condition may be collected from the information of the
detected RNA.
<Step A: Detection of Seed Storage Protein>

In the detection of a seed storage protein in Step A, a plant
is cultivated under at least two different nitrogen conditions,
and a seed storage protein that is highly expressed in certain
plant species under a predetermined high nitrogen-cultivation
condition is detected by using a difference of accumulated
amounts of the seed storage protein as the indicator.

In an embodiment of method of detecting the seed storage
protein in Step A, the seed storage protein that satisfies the
following Formula (2) is detected.

X/¥>1.0 )

In Formula (2), X is an amount of the seed storage protein
contained in a seed of a predetermined plant when the plant is
cultivated in a medium adjusted so that a nitrate nitrogen
contentis 70 mg/L to 750 mg/I. and/or ammonium nitrogen is
70 mg/L to 750 mg/L for a definite period in a period from 30
days before an expected flowering date to a date on or before
flowering. Y is an amount of the seed storage protein con-
tained in a seed of the plant when the plant is cultivated in a
medium adjusted so that nitrogen is 0 mg/L. to 50 mg/L for a
definite period in a period from 30 days before the expected
flowering date to the date on or before flowering.

A seed storage protein satistying the above Formula (2) is
the seed storage protein that is highly expressed under a high
nitrogen-cultivation condition. An expression regulatory
region such as a promoter that facilitates expression of the
seed storage protein under a high nitrogen cultivation-condi-
tion may be collected from the information of the detected
seed storage protein.

<Plant as Subject to be Tested>

The “predetermined plant” in Step A means a plant as a
subject to be tested. A plant as the subject to be tested in Step
A is a plant to search a promoter that facilitates expression of
RNA and a seed storage protein, and may be appropriately
selected in consideration of conditions such as the type of the
genetically-modified plant to be made later. The plant
involved in the detection of RNA and the seed storage protein
is not particularly limited as long as a seed is formed.
Examples may typically include: dicotyledonous plants such
as tobacco, rapeseed, and soybean; and monocotyledonous
plants such as grain crops including rice, maize, barley and
wheat, and asparagus. Among them, the rice is a suitable plant
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because ability of accumulating a protein in the seed is high
and storage stability of the seed is good.

<Cultivation Condition>

The plant as the subject to be tested is cultivated under at
least two different nitrogen conditions. As a preferable
embodiment, cultivation is performed under First cultivation
condition and Second cultivation condition. First cultivation
condition is a condition in which a concentration of supplied
nitrogen is high. On the other hand, Second cultivation con-
dition is a condition in which a concentration of nitrogen is
relatively lower than in First cultivation condition. Specifi-
cally, the following conditions may be included.

First cultivation condition: a plant is cultivated in a medium
adjusted so that nitrate nitrogen is 50 mg/L to 750 mg/L.
and/or ammonium nitrogen is 50 mg/IL to 750 mg/L, for a
definite period in a period from 30 days before an expected
flowering date to a date on or before flowering.

Second cultivation condition: a plant is cultivated in a
medium adjusted so that nitrogen is 0 mg/L to 50 mg/L, for a
definite period in a period from 30 days before an expected
flowering date to a date on or before flowering.

The nitrogen condition in a medium opens from a time
point of 30 days before an expected flowering date. The
expected flowering date varies depending on a plant, and a
time point of the expected flowering date in cultivated crops
has been studied in every plant. For example, in case of rice
plants, 30 days before the expected flowering date corre-
sponds to a panicle formation stage.

The nitrogen condition in a medium is adjusted for a defi-
nite period in a period from between 30 days before an
expected flowering date and a flowering date. It is important
to expose a plant to a high nitrogen condition at least once
during the period and give a definite physiological stimula-
tion to the plant. That is, the “definite period” referred to here
may be a period enough to give the definite physiological
stimulation to the plant. The period of the high nitrogen
condition may be appropriately adjusted depending on con-
ditions such as a growing state and a type of a plant. Although
conditions such as the growing state and the type of a plant
may cause differences, it is preferable to cultivate a plant
under a high nitrogen condition preferably for about one
week, more preferably for about two weeks. It is also prefer-
able to place a plant under a high nitrogen condition for a
definite period immediately after passing 30 days before an
expected flowering date and/or just before a flowering date. In
case of rice plants, the plant may be placed under a high
nitrogen-cultivation condition throughout the period from 30
days before an expected flowering date to a flowering date.

In cultivation of the plant, the nitrogen concentration of a
medium is easily changed due to factors such as absorption of
nutrients by the plant and an ability of a medium to retain
fertilizers. In the above First and Second cultivation condi-
tions, it is not always necessary to keep the nitrogen concen-
tration constant in the medium, and fertilizer application may
be conducted so that the nitrogen concentration falls in the
above concentration range. Timing and a frequency of the
fertilizer application and a concentration of the fertilizer may
be appropriately adjusted as long as the nitrogen concentra-
tion in a medium is controlled as described above.

Measurement of the nitrogen concentration in a medium
may be carried out, depending on the type of the medium,
according to general soil analysis or fertilizer analysis meth-
ods such as the fertilizer analysis method determined by the
Ministry of Agriculture, Forestry and Fisheries, and using a
nitrate ion meter and an ammonia nitrogen meter.

Nitrate nitrogen refers to a nitrogen component present in
a form of oxidized nitrogen such as nitrate ion. Usually,
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nitrate nitrogen is present in the form of a nitrate salt obtained
by binding a metal to nitrate ion in the form of NO;™.

Ammonium nitrogen refers to a nitrogen component
present in a form of an ammonium salt among the nitrogen
components.

Adjustment of a nitrogen source in a medium is conducted
so that a nitrate nitrogen content in the medium is 70 mg/L to
750 mg/l. and/or an ammonium nitrogen content in the
medium is 70 mg/L to 750 mg/L. That is, both nitrate nitrogen
and ammonium nitrogen may be used as the nitrogen sources
and their concentrations may be adjusted, respectively, or
either one may be used as the nitrogen source and its concen-
tration may be adjusted. Preferably, the both are used as the
nitrogen sources. A ratio of contents of the nitrate nitrogen to
the ammonium nitrogen is, for example, 750:0 to 0:750, pref-
erably 100:1 to 1:100 more preferably 30:1 to 1:30, more
preferably 10:1 to 1:10, and still more preferably about 3:1 to
1:3.

A content of the nitrate nitrogen in First cultivation condi-
tion is 70 mg/L. to 750 mg/L, preferably 100 mg/L. to 700
mg/L, and more preferably 150 mg/L. to 700 mg/L.. When the
content of nitrate nitrogen is adjusted to 70 mg/L. or less, the
content of a seed storage protein reduces and it tends to be
difficult to obtain an adequate indicator for comparing with
that of the Second cultivation condition. On the other hand,
when the content of nitrate nitrogen is adjusted to 750 mg/L. or
more, root rot easily occurs and causes poor growth.

A content of the ammonium nitrogen in First cultivation
condition is 70 mg/L. to 750 mg/L, preferably 100 mg/LL to
700 mg/L. and more preferably 150 mg/L. to 700 mg/L.. When
the content of ammonium nitrogen is adjusted to 70 mg/L. or
less, the content of a seed storage protein reduces and it tends
to be difficult to obtain an adequate indicator for comparing
with that of Second cultivation condition. On the other hand,
when the content of ammonium nitrogen is adjusted to 750
mg/L. or more, the root rot easily occurs and causes the poor
growth.

Except applying the predetermined different conditions of
nitrogen as described above, fertilizer application suitable for
aplant may be conducted depending on the type of a plant for
cultivation. Other components contained in the medium may
include phosphorous, potassium, manganese, boron, iron,
calcium, copper, zinc and magnesium.

The cultivation of a plant may include a water cultivation
and a soil cultivation. The soil cultivation has an advantage
that considerable fluctuation of fertilizer components can be
prevented because the fertilizer components are absorbed in
the soil; on the flip side, the fertilizer components that can be
utilized by the plant is decreased. On the other hand, the water
cultivation has a feature that all of the fertilizer components in
a medium can be utilized by a plant. In a selection way for
plants of the present invention, a fertilizer application needs
to be conducted so that a nitrogen content is adjusted under
the predetermined condition, the water cultivation is more
preferable in terms of easy adjustment of the fertilizer com-
ponents.

<Measurement of RNA Contained in Seed and Determi-
nation of RNA>

An amount of RNA contained in a seed obtained from each
plant cultivated under First and Second cultivation condition
is measured. The amount of RNA contained in the seed
obtained from the plant cultivated under First cultivation con-
ditionis designated as V. The amount of RNA contained in the
seed obtained from the plant cultivated under Second culti-
vation condition is designated as W.

The above RNA amounts V and W can be obtained by
utilizing various publicly known RNA detection methods. As
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one embodiment, for example, RNA amount may be mea-
sured by utilizing a microarray as follows. First, RNA is
extracted from a seed, and fluorescence-labeled cDNA is
synthesized and then hybridized with DNA fragments on the
microarray. A microarray image is imported using a scanner,
and then fluorescence intensity in each spot was calculated
using analysis software. The RNA amount can be obtained
from the calculated spot intensity. As the seed from which
RNA is extracted, a seed from 15 days to 25 days after
flowering is preferable because RNA is actively synthesized.

RNA subjected to the measurement may be RNA con-
tained in a seed. RNA for obtaining a V/W value may include,
for example in case of rice plants, AK101497 (SEQ ID NO:5),
AK120826,AJ002893 (SEQID NO:6), 0s0520329200 (SEQ
ID NO:7), AK107271 (glutelin A-3) (SEQ ID NO:8),
AK102194 (SEQ ID NO:9), AK120697 (SEQ ID NO:10),
AKO067141 (SEQ ID NO:11), AK065009 (SEQ ID NO:12),
AF017360 (SEQ ID NO:13), AK071205 (SEQ ID NO:14),
AKO059164 (SEQ ID NO:15), AK107238 (SEQ ID NO:16),
ABO016505 (SEQ ID NO:17), AK099086 (SEQ ID NO:18),
AY166458 (SEQ IDNO:19), AY987390 (glutelin B-2) (SEQ
1D NO:20), AK107314 (SEQ ID NO:21), X15833 (SEQ ID
NO:22), AY196923 (glutelin B-5) (SEQ ID NO:30),
AKO061894 (SEQ ID NO:23), AK107343 (glutelin 8-1) (SEQ
ID NO:24), AK063995 (SEQ ID NO:25), J100041C23,
AK108210 (SEQ ID NO:26), 1090009107 (SEQ ID NO:27),
AKO065456 (SEQ ID NO:28), AK107314, AK107633 (SEQ
1D NO:29), U43530 (SEQ ID NO:31), AK064310 (SEQ ID
NO:32), AK064485 (SEQ ID NO:33), AK101309 (SEQ ID
NO:34), AK107983 (SEQ ID NO:35), AK099918 (SEQ ID
NO:36), AK100306 (SEQ ID NO:37), X83434 (SEQ ID
NO:38), AK070414 (SEQ ID NO:39), AK103220 (SEQ ID
NO:40), AK121856 (SEQ ID NO:41), AK062758 (SEQ ID
NO:42), AK103306 (SEQ ID NO:43), AK061207 (SEQ ID
NO:44), AK068266 (SEQ ID NO:45), 050620598500 (SEQ
1D NO:46), AK119900 (SEQ ID NO:47), L.19598 (SEQ ID
NO:48), AK070851 (SEQ ID NO:49), 0s01g0840300 (SEQ
IDNO:50), AK059805 (SEQ 5 ID NO:51), AK106244 (SEQ
ID NO:52), AK108127 (SEQ ID NO:53), AK108230,
AKO061237 (SEQ ID NO:54), AK062517 (SEQ ID NO:55),
AKO065259 (SEQ ID NO:56), AK065604 (SEQ ID NO:57),
AK106964 (SEQ ID NO:58), AK060983 (SEQ ID NO:59),
J075074G08, AK099719 (SEQID NO:60) (GenBank Acces-
sion No.), glutelin, globulin, and prolamin.

Based onthe RNA amounts V and W, RNA that satisfies the
following Formula (1):

V/W>1.0 o)

is selected. Satistying Formula (1) has a high probability that
such selected RNA is RNA of which expression is increased
under a predetermined high nitrogen cultivation condition.
The promoter of DNA encoding such RNA has a high prob-
ability that the promoter facilitates the expression of a protein
under the high nitrogen cultivation condition. The V/W value
is preferably 1.25 or more, more preferably 1.5 or more and
still more preferably 2.0 or more. On the other hand, when the
V/W value is 1 or less, the effect of highly producing an
objective protein can not be expected even if the amount of
nitrogen in a medium is increased.

<Measurement of Content of Seed Storage Protein and
Determination of Seed Storage Protein>

A content of a seed storage protein stored in the seed
obtained from each plant cultivated under First and Second
cultivation condition is measured. The content of the seed
storage protein stored in the seed obtained from the plant
cultivated under First cultivation condition is designated as X.
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The content of the seed storage protein stored in the seed
obtained from the plant cultivated under Second cultivation
condition is designated as Y.

The above contents X and Y of the seed storage proteins
may be obtained by utilizing various publicly known protein
detection methods. As one embodiment, for example, a con-
tent of the protein may be measured by utilizing an electro-
phoresis method as follows. First, each seed storage protein is
separated into a single spot on a gel by a two dimensional gel
electrophoresis method. Subsequently, information on the gel
is exchanged to an image file using the scanner, and then the
fluorescence intensity of each spot is calculated using analy-
sis software. A content of the protein can be obtained from the
calculated spot intensity. As the seed from which a protein is
extracted, a seed after 30 days, preferably 45 days after flow-
ering is desirable because the seed storage protein is suffi-
ciently accumulated.

The protein subjected to the measurement may be any seed
storage protein. The seed storage protein for obtaining an X/Y
value may include, for example in case of rice plants, glutelin,
globulin and prolamin proteins, and more specifically may
include glutelin B-1, glutelin B-2, glutelin B-5, glutelin A-3,
globulin and 13 kDa prolamin.

Based on the contents of the seed storage protein X and Y,
a seed storage protein that satisfies the following Formula (2):

X/¥>1.0 )

is selected. Satistying Formula (2) has a high probability that
the selected seed storage protein is a seed storage protein of
which the expression is increased under a predetermined high
nitrogen cultivation condition. The promoter of such a seed
storage protein has a high probability that the promoter facili-
tates the expression of a protein under a high nitrogen culti-
vation condition. The X/Y value is preferably 1.5 or more,
and more preferably 2.0 or more. On the other hand, when the
X/Y value is 1 or less, the effect of highly producing an
objective protein can not be expected even if the amount of
nitrogen in a medium is increased.

As described above, RNA and a seed storage protein, the
expression of which are increased under a predetermined
high nitrogen cultivation condition, can be selected. A pro-
moter of the selected RNA and seed storage protein facilitates
expression of the protein under a high nitrogen cultivation
condition. Such a promoter can be a material for a geneti-
cally-modified plant in which an objective protein is highly
expressed under a predetermined high nitrogen cultivation
condition by introducing the promoter into the genetically-
modified plant described below.
<Step B: Preparation of Transformant>

In Step B, first, a promoter regulating expression of RNA
and a seed storage protein that are highly expressed under a
high nitrogen cultivation condition is isolated. Such a pro-
moter may be isolated from the plant that is the subject to be
tested in the above Step A and in which RNA and the seed
storage protein that are highly expressed under the high nitro-
gen cultivation condition have been detected. The promoter
may be isolated from an expression regulatory region located
upstream of the nucleic acid encoding RNA and a seed stor-
age protein.

Various RNA(s) and seed storage proteins and various
nucleic acid sequences encoding them are known, shown in
the known databases and the like. Also, a location and
sequence of the promoter that regulates expression of RNA
and a seed storage protein are publicly known in some cases.
In the present invention, a promoter may be identified by
utilizing publicly known sequences, or a nucleic acid
sequence encoding the RNA and the seed storage protein
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selected in Step A is searched and the nucleic acid sequence
upstream thereof may be used as the promoter. The promoter
may be identified by using the sequence commonly observed
in the promoters such as TATA box, CCAAT box or a GC-rich
sequence located upstream of a transcription region as a clue,
or the promoter may be identified by ligating the nucleic acid
encoding a known protein to a nucleic acid sequence pre-
sumed to be the promoter and measuring expression of the
known protein.

<Construction of Expression Vector>

An expression vector for expressing an objective protein is
constructed. The expression vector comprises at least a pro-
moter identified as above and a nucleic acid encoding the
objective protein. In addition, the others such as a terminator,
a publicly known expression promoting sequence, and a
marker sequence may be inserted in the expression vector.

The promoter identified as above is prepared so as to be
incorporated in a vector. The promoter may be isolated from
acell ofa selected plant, or may be synthesized by identifying
its sequence. The vector suitable for the introduction into a
plant cell is preferable. A publicly known vector or a com-
mercially available vector may be utilized.

An objective protein may be any protein or peptide sched-
uled to be highly expressed in a seed. One preferable embodi-
ment may include a so-called functional protein. The func-
tional protein means a protein useful for human beings, e.g.,
antimicrobial components and enzymes. A nucleic acid
encoding the objective protein may be obtained by a tech-
nique such as cloning of cDNA or genomic DNA. Also, if its
DNA sequence has been previously demonstrated, the
nucleic acid may be obtained by chemically synthesizing the
sequence. Further, even when the DNA sequence is not dem-
onstrated, if an amino acid sequence has been demonstrated,
the DNA sequence deduced from the amino acid sequence
may be synthesized chemically.

The expression vector may be made by arranging the
nucleic acid encoding an objective protein downstream of the
promoter and inserting this in a vector. A way to cleave or
ligate a nucleic acid fragment at a predetermined position
may be performed by utilizing publicly known restriction
enzymes.

One embodiment for construction of a vector is described
with reference to FIG. 3.

First, as the step (S1), a promoter (pmrl) contained in a
chromosome G contained in the cell of the plant selected in
Step A is isolated. The promoter (pmrl) together with a ter-
minator (tmr1) constitutes a region that regulates the expres-
sion of a protein (ptnl). The promoter (pmr1) and the termi-
nator (tmrl) are amplified from this chromosome by the
technique such as PCR. PCR primers may be appropriately
designed based on the sequences before and after the pro-
moter (pmr1) and the terminator (tmr1), which sandwich each
of the promoter (pmrl) and the terminator (tmr1).

Subsequently, as the step (S2), a nucleic acid fragment (F2)
in which the nucleic acid (ptn2) encoding an objective protein
is sandwiched between the amplified and obtained promoter
(pmr1) and terminator (tmrl) is constructed.

Further, as the step (S3), the nucleic acid fragment (F2)
obtained in the step (S2) is incorporated in a plasmid vector
(vet). Thus, the expression vector may be constructed.

<Plant as Host>

As a host to which the vector prepared as above is intro-
duced, a cell of a plant that produces an objective protein as
the genetically-modified plant is used. The type of the plant as
the host is not particularly limited as long as the above pro-
moter is recognized and the objective protein can be
expressed. A suitable plant as the host may be appropriately
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selected in terms of production of an objective protein in
consideration of conditions such as easiness of cultivation
management, an environment of a cultivation place, a grow-
ing period, easiness of harvest, as well as nature, a size and a
yield of the seed. An adverse effect on a gene expression
system is easily avoided by assigning a host the same kind of
plant as the plant from which the promoter facilitating expres-
sion of RNA and the seed storage protein, obtained in the
above, is derived. Thus, one preferable embodiment may
include a form in which the same plant species from which the
promoter is derived is used as the host.

Examples of a plant as the host, that is, the plant scheduled
to be cultivated as the genetically-modified plant may
include: dicotyledonous plants such as tobacco, rapeseed and
soybean; and monocotyledonous such as grain crops includ-
ing rice plant, maize, barley and wheat, and asparagus.
Among them, the rice plant is a suitable plant because an
ability to accumulate a protein in a seed is high and storage
stability of the seed is good.

<Introduction of Constructed Expression Vector into Plant
Cell>

Subsequently, a transformed cell of a plant is made by
using the constructed expression vector. A plant cell to be
transformed as the host is preferably the plant that can be
directly reproduced and can be cultivated in a large amount as
the genetically-modified plant, in terms of simplification of
steps.

As a method for introducing the constructed expression
vector into the plant cell, for example, physical/chemical
methods such as a microinjection method, an electroporation
method, a polyethylene glycol method, a fusion method and a
high speed ballistic penetration method may be used as the
method for directly introducing into the plant or animal cell
(I. Potrykus, Annu. Rev. Plant Physiol. Plant Mol. Biol., 42:
205, 1991). An indirect introduction method by introducing
into the plant cell through virus or bacterium that infects a
plant may also be used (I. Potrykus, Annu. Rev. Plant Physiol.
Plant Mol. Biol., 42: 205, 1991). Viruses usable for this may
include cauliflower mosaic virus, Gemini virus, tobacco
mosaic virus and brome mosaic virus, and bacteria usable for
this may include Agrobacterium tumefaciens and Agrobacte-
rium rhizogenes.

<Redifferentiation of Transformant>

Subsequently, a genetically-modified tissue or a geneti-
cally-modified individual is cultured from the plant cell in
which a foreign gene has been introduced by the above
method. The cell having the introduced gene can be grown
and redifferentiated by a standard method to culture the
genetically-modified tissue or the genetically-modified indi-
vidual, with appropriately performing a selection using
expression of a specific character by the objective gene or a
selection marker gene or disappearance of a specific character
by deletion of the gene as the indicator. The seed is collected
from the redifferentiated and obtained plant, and the geneti-
cally-modified body can be reproduced by utilizing the
obtained seed.

Although being not altogether clear, a reason why produc-
tivity of the objective protein is enhanced by the present
invention is estimated as follows. It may be considered that
the genes involved in amino acid synthesis can be activated by
supplying excessive nitrogen as a raw material of the amino
acid synthesis during the generative growth phase before
flowering. It may be considered that the genes involved in
protein synthesis are activated by the effects of the amino
acids accumulated in the plant body and the activated genes
involved in amino acid synthesis during a grain-filling phase
of'the seed after the flowering phase. Further, it is considered
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that the objective protein is more efficiently produced by
utilizing the promoter region of a more highly activated gene
involved in protein synthesis compared with the other genes
involved in protein synthesis.

2. Method for Cultivation of Genetically-Modified Plant
and Method for Production of Seed

In a method for cultivation of genetically-modified plant of
the present invention, the genetically-modified plant that can
be prepared by above “1. Method for making genetically-
modified plant” is cultivated under a predetermined condi-
tion. Specific embodiments are described later, and it is not
always necessary to repeat above Step A: detection of RNA
and seed storage protein and Step B: preparation of transfor-
mant, after once obtaining a genetically-modified plant trans-
formed so that an objective protein is highly expressed under
a high nitrogen cultivation condition by above “1. Method for
making genetically-modified plant”. That is, after once
obtaining the genetically-modified plant transformed so that
an objective protein is highly expressed under a high nitrogen
cultivation condition, the genetically-modified plant may be
maintained according to an ordinary breeding method of the
plant species, and the plant may be cultivated repeatedly.
<Step C: Cultivation of Genetically-Modified Plant>

The genetically-modified plant made by above “1. Method
for making genetically-modified plant” is cultivated in a
medium adjusted so that nitrate nitrogen is 70 mg/L to 750
mg/L, and/or ammonium nitrogen is 70 mg/L to 750 mg/L for
a definite period in a period from 30 days before an expected
flowering date to the flowering date.

Step C is the step of cultivating the genetically-modified
plant under a predetermined high nitrogen cultivation condi-
tion. Above “1. Method for making genetically-modified
plant” except only the part of “the second cultivation condi-
tion” (i.e., the case of low nitrogen condition) may be applied
in the same manner to the embodiment of the cultivation
condition in Step C. In other words, as an embodiment of the
cultivation condition in Step C, the nitrogen condition as the
“first cultivation condition” in above “1. Method for making
genetically-modified plant” is applied in the same manner,
and the other conditions for the cultivation: a form of a start-
ing time of the predetermined nitrogen condition and its defi-
nite period, a form for controlling the nitrogen concentration
in a medium, a form for measuring the nitrogen concentration
in a medium, a form for adjusting the nitrogen source in a
medium, a form for managing fertilizer application, and a
form of the water cultivation or the soil cultivation may be
applied in the same manner as in the embodiments described
in the <cultivation condition> in above “1. Method for mak-
ing genetically-modified plant™. The specific cultivation con-
ditions other than the nitrogen condition may be appropri-
ately adjusted depending on the type of a plant for the
genetically-modified plant.

<Method for Production of Seed>

The genetically-modified plant cultivated in the present
invention may be utilized directly or by ingesting the intro-
duced objective protein in a separated and purified form.

When the genetically-modified plant is a seed plant, the
method for cultivation of the genetically-modified plant of the
present invention is also the method for production of the
seed. The seed plant may include poaceous plants, more
preferably the rice plant because storage stability of the seed
protein is high.

In case of producing the seed, when the seed is formed and
reaches a predetermined maturity, the seed is collected. The
collection referred to here is synonymous with harvest
referred to fields of agriculture and gardening. Therefore, the
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collection includes not only separating a seed itself but also
collecting a plant body including the seed from a cultivation
place.

In the seed produced by the method for producing a seed
plant of the present invention, an objective protein is highly
expressed. The objective protein may be purified from the
seed, or the seed itself may be directly utilized. When the
objective protein is a functional protein that is ingestible by
human, the seed may be simply ingested directly or by cook-
ing it.

The promoter that facilitates high expression under a high
nitrogen condition is found and the seed (or the cultivar) that
produces a genetically-modified body in which the promoter
has been incorporated is stored, thereby in the future, it is not
necessary to repeat the detection of RNA and a seed storage
protein and the production of the genetically-modified plant
based on it every time. For example, once a promoter that
regulates expression of RNA and the seed storage protein that
can be highly expressed under a high nitrogen cultivation
condition is identified for a certain plant, it is not necessary to
perform the detection of RNA and a seed storage protein in
the above Step A every time, and the genetically-modified
plant may be made based on the finding.

For example, in case of isolating a promoter from rice
plants, the isolated promoters may include, preferably pro-
moters  of  AKI101497, AKI120826,  AJ002893,
050520329200, AK107271 (glutelin A-3), AK102194,
AK120697, AK067141, AK065009, AF017360, AK071205,
AKO059164, AK107238, AB016505, AK099086, AY 166458,
AY987390 (glutelin B-2), AK107314, X15833, AY196923
(glutelin B-5), AKO061894, AK107343 (glutelin B-1),
AKO063995, J100041C23, J090009107, AKO065456,
AK107314, AK107633, U43530, AK064310, AK064485,
AK101309, AK107983, AK099918, AK100306, X83434,
AKO070414, AK103220,AK121856, AK062758, AK103306,
AKO061207, AKO068266, Os06g0598500, AK119900,
19598, AKO070851, Os01g0840300, AKO059805,
AK106244, AK108127, AK108230, AK061237, AK062517,
AKO065259,  AK065604,  AK106964,  AKO060983,
JO75074G08, AK099719 (GenBank Accession No.), glute-
lin, globulin and prolamin. More preferably, the promoter
may include the promoter of glutelin B-1, glutelin B-2, glu-
telin B-5, glutelin A-3, globulin or 13 kDa prolamin. Still
more preferably, the promoter of glutelin B-1 or glutelin B-5
may be included. These promoters can facilitate expression of
a structural gene present downstream thereof under a high
nitrogen cultivation condition. When these promoters are
used, the rice plant is suitable as a plant assigned as the host
to be transformed. That is, the other embodiment of a method
for cultivation of a genetically-modified plant of the present
invention may include an embodiment in which a genetically-
modified plant transformed is cultivated in a medium,
wherein a genetically-modified plant is transformed by intro-
ducing an expression vector comprising the promoter that
regulates expression of DNA encoding RNA contained in the
seed satisfying V/W>1.0 and the promoter that regulates
expression of the seed storage protein selected from glutelin,
globulin and prolamin and the polynucleotide encoding an
objective protein planed to be highly expressed, and wherein,
the medium is adjusted so that nitrate nitrogen is 70 mg/L to
750 mg/l. and/or ammonium nitrogen is 70 mg/L. to 750
mg/L, for a definite period in a period from 30 days before an
expected flowering date to the flowering.

Further, once the genetically-modified plant as mentioned
above is made, the strain of the genetically-modified plant
may be maintained according to the ordinary breeding
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method for the plant species, and this may be cultivated
according to the above step C.

EXAMPLES

The present invention is described in more detail with
reference to the following Examples, but the present inven-
tion is not limited thereto. In the following Examples, experi-
mental manipulations in more detail for molecular biological
techniques were performed according to Molecular Cloning
(Sambrook et. al., 1989) or instructions from the manufactur-
ers, except the cases described particularly.

Example 1
1. Cultivation of Plant

Rice was cultivated under First cultivation condition and
Second cultivation condition as shown below. An outline of a
schedule of the cultivation is shown in FIG. 1. Compositions
of a cultivation solution A and a cultivation solution B used
are shown in Table 1.

TABLE 1
TABLE FOR CULTIVATION
SOLUTION COMPONENTS
CULTIVATION ~ CULTIVATION
SOLUTIONA  SOLUTION B

COMPONENT CONTENT [mg/L]
KNO, 389 621.8
NH,NO, 218 349.5
(NH,),*S0, 8.3 132.7
MgNO,),*6H,0 357 5714
Ca(NO,),*41,0 47.0 752.6
NITRATE NITROGEN [mg/L] 33 600
AMMONIUM NITROGEN [mg/L] 17 200

<First Cultivation Condition for Measuring RNA Content
V and Seed Storage Protein Content X>

Seeds of Nihonbare, which was one cultivar of the rice
plant, were sterilized with hypochlorous acid and ethanol,
subsequently spread uniformly in a petri dish in which ster-
ilized water had been added, and cultured at 28° C. for 5 days
after shielding light.

A urethane mat impregnated with water was paved in a
raising seedling box in a room with artificial sunlight, and the
budding seeds were seeded thereon, and cultured under a light
condition: ambient temperature 28° C., humidity 50% and 11
hours, and a dark condition: ambient temperature 23° C.,
humidity 50% and 13 hours, for 15 days.

A cultivation bed of a submerging solution system (sup-
plied from M Hydroponic Research Co., Ltd.) was filled with
100 L of the cultivation solution A (see Table 1), the obtained
seedlings were planted one by one, and totally 77 seedlings
were planted and cultured under the light condition: ambient
temperature 28° C., humidity 50% and 11 hours, and the dark
condition: ambient temperature 23° C., humidity 50% and 13
hours, for 45 days.

Additional fertilization was given so that the cultivation
solution became the composition of the cultivation solution
B, and the plants were cultured under the light condition:
ambient temperature 28° C., humidity 50% and 11 hours, and
the dark condition: ambient temperature 23° C., humidity
50% and 13 hours, for 45 days, and then the seeds were
obtained.
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Since the water cultivation was performed as above, a
nitrogen concentration in the medium was controlled by con-
trolling the nitrogen concentration in water in the cultivation
bed. A nitrate nitrogen concentration was measured using
nitrate ion composite electrodes (supplied from DKK-TOA
Corporation). An ammonium nitrogen concentration was
measured using ammonia composite electrodes (supplied
from DKK-TOA Corporation).

<Second Cultivation Condition for Measuring RNA Con-
tent W and Seed Storage Protein Content Y>

Seeds of Nihonbare were sterilized with hypochlorous acid
and ethanol, subsequently spread uniformly in a petri dish in
which sterilized water had been added, and cultured at 28° C.
for 5 days after shielding the light.

A urethane mat impregnated with water was paved in the
raising seedling box in the room with artificial sunlight, the
budding seeds were seeded thereon, and cultured under the
light condition: ambient temperature 28° C., humidity 50%
and 11 hours, and the dark condition: ambient temperature
23° C., humidity 50% and 13 hours, for 15 days.

A cultivation pot was filled with 5 L of soil containing 50
mg/L. of nitrogen, one obtained seedling was planted, and
cultured under the light condition: ambient temperature 28°
C., humidity 50% and 11 hours, and the dark condition:
ambient temperature 23° C., humidity 50% and 13 hours, for
45 days.

The additional fertilization was given so that nitrogen in
the soil was 50 mg/L, and the plant was cultured under the
light condition: ambient temperature 28° C., humidity 50%
and 11 hours, and the dark condition: ambient temperature
23° C., humidity 50% and 13 hours, for 45 days, and then the
seeds were obtained.

2. Analysis of RNA

<Preparation of Samples for Microarray>

The seeds obtained by cultivating under the above condi-
tion and on the 20th day after flowering were frozen in liquid
nitrogen, pulverized in a mortar, treated with Fruit-mate for
RNA Purification (purchased from Takara Bio Inc.), and sub-
sequently extracted with RNAiso Plus (purchased from
Takara Bio Inc.). Subsequently, the sample was treated with
Recombinant DNase I (RNase-free) (purchased from Takara
Bio Inc.), and  purified  using Oligotex™-
dT30<Super>mRNA Purification Kit (From Total RNA)
(purchased from Takara Bio Inc.), thus obtaining an RNA
solution.

Total RNA was adjusted to 800 ng/one sample, and dis-
pensed into each tube so that cyanine 3-CTP dye for labeling
was 400 ng and cyanine 5-CTP dye for labeling was 400 ng.
Cyanine-labeled cRNA was formed using Low RNA Fluo-
rescent Linear Amplification Kit PLLUS for two colors (pur-
chased from Agilent Technologies Inc.), and purified using
RNeasy mini kit (purchased from Qiagen).

<Hybridization>

Eight hundred and twenty five ng of cDNA labeled with
cyanine 3-CTP dye and 825 ng of cDNA labeled with cyanine
5-CTP dye were dispensed in each tube, treated with Gene
Expression Hybridization Kit (purchased from Agilent Tech-
nologies Inc.), and filled in rice oligo DNA microarray 4x44K
RAP-DB (purchased from Agilent Technologies Inc.) to
hybridize them.

<Image Analysis>

An image was scanned using the DNA microarray scanner
(supplied by Agilent Technologies Inc.) to digitalize each
spot. Further, RNA satisfying V/W>1.0 was detected using
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the image analysis software of GeneSpring GX (supplied by
Agilent Technologies Inc.). Values for spot intensity are
shown in Table 2.

16

<Two Dimensional Gel Electrophoresis>
Isoelectric focusing electrophoresis for separation of pro-
teins on the first dimension was performed using PROTEIN

TABLE 2
SPOT INTENSITY
GENBANK GENBANK
ACCESSION No. VIW \ W ACCESSION No. VIW \ w
AK101497 (5) 1.127 91451 81143 AK107343 (24) 1.427 50738 35568
AJ002893 (6) 1.753 81314 46396 U43530 (31) 1.264 50377 39859
AJ002893 (6) 1.699 77978 45898 AKO061894 (23) 1.212 50086 41334
05050329200 (7) 1.177 75370 64061 AKO064310 (32) 2.573 14139 5495
AK107271 (8) 1.557 75252 48343 AKO064485 (33) 2.886 10076 3491
AK102194 (9) 1.751 74943 42797 AK101309 (34) 3.056 9545 3124
AK120697 (10) 1.215 71656 58957 AK107983 (35) 2.116 9180 4338
AKO067141 (11) 1.005 70527 70180 AKO064310 (32) 2.206 8272 3750
AK102194 (9) 1.748 69923 40007 AK099918 (36) 5.833 7159 1227
AKO065009 (12) 1.116 68916 61749 AK100306 (37) 3.804 7106 1868
AF017360 (13) 1.118 68870 61584 AK099918 (36) 6.539 6960 1064
AK107271 (8) 1.736 68402 39408 X83434 (38) 2.155 5838 2709
AK120697 (10) 1.193 66986 56154 AK099918 (36) 6.427 5222 812.4
AK102194 (9) 1.715 66926 39028 AKO070414 (39) 2.089 5169 2474
AKO065009 (12) 1.092 65756 60201 AK103220 (40) 3.165 4961 1568
AKO071205 (14) 1.014 65560 64659 AKI121856 (41) 2.627 4631 1763
AKO039164 (15) 1.135 65268 57482 AKI121856 (41) 2.59 4432 1711
AK107238 (16) 1.413 64078 45359 AK070414 (39) 2.044 4322 2114
AF017360 (13) 1.006 64006 63630 AKO062758 (42) 3.851 4153 1078
ABO016505 (17) 1.238 64000 51698 AK103306 (43) 2.089 3874 1855
AK099086 (18) 1.014 62402 61556 AK061207 (44) 2.257 3780 1675
AKO071205 (14) 1.088 61875 56864 AKO068266 (45) 2.285 3746 1640
AY166458 (19) 1.269 61323 48330 Os06g059500 (46) 2.276 3662 1609
AY987390 (20) 1.222 60449 49479 AK119900 (47) 2.119 3565 1683
AK107314 (21) 1.034 59883 57936 L19598 (48) 2.881 3442 1195
X15833 (22) 1.477 59854 40533 AKO070414 (39) 2.22 3230 1455
AKO061894 (23) 1.175 59530 50670 AK121856 (41) 2.66 3043 1144
AKO071205 (14) 1.046 59412 56780 AKO070851 (49) 3.648 2948 808
AK107343 (24) 1.469 59250 40327 Os01g0840300 (50) 2.534 2705 1067
AK107314 (21) 1.074 58790 54715 AKO059805 (51) 2.185 2704 1237
AKO063995 (25) 1.066 58227 54628 AK106244 (52) 2.16 2628 1217
AKO071205 (14) 1.059 57140 53974 AK108127 (53) 2.516 2569 1021
AK102194 (9) 1.744 56990 32685 AKO070851 (49) 3.621 2524 697.3
J100041C23 1.507 56290 37364 AKO059805 (51) 2.169 2511 1157
AK108210 (26) 1.128 55144 48904 AKI108230 9.596 2398 249.9
AK102194 (9) 1.747 54892 31425 L19598 (48) 2.718 2389 879.2
J090009107 (27) 1.151 54746 47583 AKO061237 (54) 3.027 2384 787.5
AKO067141 (11) 1.029 53508 52003 AKO062517 (55) 5.115 2240 437.9
AK107314 (21) 1.025 53428 52134 AKO059805 (51) 2.162 2228 1031
AKO065456 (28) 1.075 53355 49652 AKO065259 (56) 2.361 2207 934.7
AKO067141 (11) 1.024 53298 52053 AKO065604 (57) 2.036 2123 1043
AK107314 (21) 1.04 52587 50542 L19598 (48) 2.792 2107 754.7
AKO061894 (23) 1.241 52460 42255 AK106964 (58) 2.882 2093 726.3
AKO061894 (23) 1.232 52324 42461 AKO060983 (59) 2.228 2049 919.8
AK102194 (9) 1.908 51474 26985 J075074G08 2.106 2036 966.6
AK107633 (29) 1.006 51256 50971 AKO099719 (60) 2.257 2034 901.2
AY196923 (30) 1.59 16127 10160
50

3. Analysis of Protein

<Preparation of Sample for Two Dimensional Gel>

The seeds obtained by cultivating under the above Firstand
Second cultivation conditions and on the 45th day after flow-
ering were pulverized by a multi beads shocker (Yasui Kikai
Corporation) after removing blastodiscs, and then homog-
enized in an extraction solution containing 8 M urea, 4%
(w/v) SDS, 20% (w/v) glycerol and 50 mM phosphate buffer,
thus obtaining a protein solution. The obtained protein solu-
tion was purified using ReadyPre 2-D Cleanup Kit (pur-
chased from BIO-RAD LABORATORIES, Inc., hereinafter
abbreviated as BIO-RAD Inc.), and ReadyStrip 7-10 Buffer
(purchased from BIO-RAD Inc.) was added thereto. A total
protein concentration was determined using RC DC Protein
Assay (purchased from BIO-RAD Inc.).
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IEF cell (purchased from BIO-RAD Inc.) and 7 cm ReadyS-
trip IPG Strip 3-7NL (purchased from BIO-RAD Inc.). Elec-
trophoresis for the separation of the proteins on the second
dimension was performed by equilibrating IPG Strip with
equilibration buffer I and equilibration buffer I (purchased
from BIO-RAD Inc.) and using PROTEIN cell (purchased
from BIO-RAD Inc.) and 10-20% resolving Ready Gel Pre-
cast Gel (purchased from BIO-RAD Inc.). The samples were
electrophoresed with molecular weight markers and isoelec-
tric point calibration markers in order to calculate the molecu-
lar weights and the isoelectric points of protein spots upon
image analysis. The gel immediately after performing the two
dimensional SDS-PAGE was immersed in a fixation solution
containing 40% ethanol and 10% acetic acid for 2 hours, and
treated with Flamingo Gelstain (purchased from BIO-RAD
Inc.).
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<Image Analysis of Two Dimensional Gel> Molecular Methods of Plant Analysis, 22: 95, 2002) using
The treated gel was digitalized using Pharos FX Molecular DNA Ligation Kit (purchased from Takara Bio Inc.) to con-
Imager (purchased from BIO-RAD Inc.). Spot positions of 6 struct an expression vector. The above SEQ ID NOS corre-

types of the seed storage proteins were identified and the spot spond to those in Sequence Listing.

intensity was measured using Quantity One and PDQuest 5 <Introduction into Agrobacterium>

(purchased from BIO-RAD Inc.). Six types of the seed stor- Agrobacterium tumefaciens (A. tumefaciens) EHA 105
age proteins were globulin, glutelin, glutelin B-5, glutelin strain was inoculated in 10 mL of YEB liquid medium (5 g/L.

B-1, 10 kDa prolamin and 13 kDa prolamin. An image analy- of'beef extract, 1 g/l of yeast extract, 5 g/l of peptone, 5 g/L.
sis view of the two dimensional gel and the values of the spot of sucrose, 2 mM MgSO,, pH 7.2 at 22° C.) (hereinafter pH

intensity are shown in FIG. 2 and Table 3, respectively. is the pH at 22° C. unless otherwise specified), and cultured at
TABLE 3
SPOT INTENSITY
SPOT No.
1 2 3 4 5 6
PROMOTER ~ GLOBULIN GLUTELIN GLUTELIN GLUTELIN  10KDa 13 KDa
B-5 B-1 PROLAMIN PROLAMIN

SPOT X 8338 4530 7902 9159 1521 16784

INTENSITY Y 7624 2369 3292 4220 1730 4587
XY 1.09 191 2.40 2.17 0.88 3.66

4. Preparation of Genetically-Modified Plant 28° C. until ODg;, reached the range of 0.4 to 0.6. After the

» culture, the cultured medium was centrifuged at 6900xg at 4°

<Preparation of Expression Vector> C. for 10 minutes to collect microbial cells. The collected
As aresult of above “2. Analysis of RNA” and “3. Analysis microbial cells were suspended in 20 mL of 10 mM HEPES
of protein”, a nucleic acid sequence encoding glutelin B-1 (pH 8.0), and the microbial cells were collected again by

having V/W=1.47 and X/Y=2.17 (GluB-1 gene: Accession 3, centrifuging at 6900xg at 4° C. for 10 minutes. These micro-
No. X54314, AK107343), and a promoter sequence thereof bial cells were suspended in 200 pl. of the YEB liquid

(GluB-1 Promoter region: Accession No. AY427569) were medium to use as a bacterial solution for introducing the
obtained from NCBI Home Page, Nucleotide Database. plasmid. The expression vector and 50 pL. of the above bac-
Nucleic acid sequences neighboring to the nucleic acid terial solution for introducing the plasmid were mixed ina 0.5
sequence encoding glutelin B-1 were searched by Rice Anno- 35 mlL tube, and the expression vector was introduced into 4.
tation Project Database, and a nucleic acid sequence of 1.0kb tumefaciens EHA 105 strain using an electroporation method
downstream of the nucleic acid encoding glutelin B-1 was (Gene Pulsar II System (purchased from BIO-RAD Inc.). The
obtained as a terminator sequence. microbial cells after the expression vector had been intro-

PCR primers were designed based on the obtained nucleic duced were added to 200 uL of the YEB liquid medium and
acid sequence information. A fragment (fragment A) com- 40 cultured at 25° C. for one hour with shaking. Subsequently,
prising the promoter sequence of glutelin B-1, in which an the microbial cells were seeded on YEB agar medium (1.5
Sse83871 site had been added to its N terminus, and a signal w/v % agar, the other composition was the same as above)
peptide sequence of glutelin B-1 was obtained by PCR containing 50 mg/lL of kanamycin, and cultured at 28° C. for
(Primerl: CCTGCAGGACAGATTCTTGCTACCAACA 2 days. Then, a growing bacterial colony was transferred into
(SEQ ID NO:1), Primer2: CAGGAGTGTTGGAGTATC- 45 the YEB liquid medium and further cultured. The plasmid
GAGGTAAAAGAA (SEQIDNO:2)). A fragment (fragment was extracted from the growing microbial cells by an alkali

B) comprising the terminator sequence on which Sacl site had method, and it was confirmed that the expression vector was
been added to its N terminus and EcoRI site had been added introduced into these microbial cells.

to its C terminus was also obtained by PCR (Primer3: <Transformation of Rice Plant with Agrobacterium EHA
GAGCTCTGTAATTGAGAACTAGTATC (SEQ ID NO:3), 50 105 Strain>

Primer4: GAATTCTCTTAACTTTACCTATGAT (SEQ ID Completely matured seeds of the rice plant cultivar,
NO:4)). “Nihonbare” were sterilized according to the method in

The obtained fragments A and B were introduced into E. Experimental Protocol for Model Plant (pages 93 to 98) in
coliusing Zero Blunt TOPOPCR cloning kit (purchased from Cell Engineering Supplementary Volume, Plant Cell Engi-
Invitrogen Corporation), and amplified. The fragment A, and 55 neering Series 4, and subsequently placed on N6C12 medium
a fragment C linking 7crp (pollen disease alleviation peptide) (N6 inorganic salts and vitamins (Chu C. C., 1978, Proc.
and a KDEL sequence (JP 2004-321079-A) were treated with Symp. Plant Tissue Culture, Science Press Peking, pp.
Ncol (purchased from Takara Bio Inc.), and subsequently 43-50), 30 g/LL of sucrose, 2.8 g/L. of proline, 0.3 g/L. of
ligated using DNA Ligation Kit (purchased from Takara Bio casamino acids, 2 mg/L. of2,4-D, 4 g/I. of Gel-Lyte, pH=5.8),
Inc.). The fragment ligating the fragment A and the fragment 60 cultured in a light place at 28° C. with being sealed with a

C, and the fragment B were treated with Sacl (purchased from surgical tape to sprout, and used as a material to be infected
Takara Bio Inc.), and ligated using DNA Ligation Kit (pur- with Agrobacterium EHA 105. Agrobacterium EHA 105
chased from Takara Bio Inc.). The resulting ligated fragment introduced by the expression vector cultured on the YEB agar

(A, B, C) was treated with Sse83871 (purchased from Takara medium (15 g/L. of Bacto agar, the other composition is the
Bio Inc.) and EcoRI (purchased from Takara Bio Inc.), and 65 same as above) was transferred to the YEB liquid medium,
subsequently ligated between restriction enzyme sites of cultured at 25° C. at 180 rpm overnight, subsequently micro-
EcoRI-Sse83871 of a plasmid pTL7 (H. Ebinuma et al., bial cells were collected by centrifuging at 3000 rpm for 20
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minutes, and suspended in N6 liquid medium (N6 inorganic
salts and vitamins, 30 g/IL of sucrose, 2 mg/L. of 2,4-D,
pH=5.8) containing 10 mg/I. of acetosyringone so that ODg;,
was 0.15 to use as a suspension of Agrobacterium for infec-
tion. The prepared budding seeds were placed in a 50 mL
tube, and the suspension of Agrobacterium for infection is
poured on it, and the budding seeds were immersed for 1.5
minutes in the suspension of Agrobacterium for infection.
After the immersion, the suspension of Agrobacterium for
infection was discarded, the budding seeds were placed on a
sterilized filter, and extra water was removed. These seeds
were placed on the coexistence culture medium of N6C12
medium (N6 inorganic salts and vitamins, 30 g/L. of sucrose,
2.8 g/Lof proline, 0.3 g/L. of casamino acids, 2 mg/L. 0of 2,4-D,
4 g/I of Gel-Lyte, pH=5.2), and cultured in a dark place at 28°
C. for 3 days with being sealed with the surgical tape, and then
transferred to N6C12CH25 medium (N6 inorganic salts and
vitamins, 30 g/IL of sucrose, 2.8 g/L. of proline, 0.3 g/L. of
casamino acids, 2 mg/L of 2,4-D, 500 mg/L. of carbenicillin,
25 mg/I. of hygromycin, 4 g/L. of Gel-Lyte), and cultured.

<Redifferentiation of Transformant>

One week after the start of the culture in the above
N6C12H25 medium, a budding sprout was removed from
blastodisc tissue, and the remaining blastodisc tissue was
cultured in the N6C14-CH25 medium (N6 inorganic salts and
vitamins, 30 g/IL of sucrose, 2.8 g/L. of proline, 0.3 g/L. of
casamino acids, 4 mg/L of 2,4-D, 500 mg/L. of carbenicillin,
25 mg/lL of hygromycin, 4 g/l of Gel-Lyte) for one week, and
further transferred to and cultured in MSRC medium (MS
inorganic salts and vitamins (Murashige, T. and Skoog, F.,
1962, Physiol. Plant., 15, 473), 30 g/L. of sucrose, 30 g/L. of
sorbitol, 2 g/L. of casamino acids, 500 mg/L. of carbenicillin,
4 g/1. of Gel-Lyte), thus redifferentiating a sprout or a young
plant body.

5. Cultivation of Genetically-Modified Plant

The rice plant obtained by above “3. Preparation of geneti-
cally-modified plant” was cultivated as follows. The compo-
sitions of a cultivation solution C and a cultivation solution D
used for the cultivation are shown in Table 4.

First, the sprout or the young plant body redifferentiated
from the blastodisc tissue obtained by above “3. Preparation
of'genetically-modified plant” was transferred to a taking root
medium, and grown until a young seedling having a height of
about 20 cm was obtained.

The cultivation bed of the submerging solution system
(supplied from M Hydroponic Research Co., Ltd.) was filled
with 100 L of the cultivation solution C (see Table 4), the
obtained seedlings were planted one by one, totally 77 seed-
lings were planted and cultured under the light condition:
ambient temperature 28° C., humidity 50% and 11 hours, and
the dark condition: ambient temperature 23° C., humidity
50% and 13 hours, for 45 days.

Additional fertilization was given so that the cultivation
solution became the composition of the cultivation solution D
(see Table 4), and the plants were cultured under the light
condition: ambient temperature 28° C., humidity 50% and 11
hours, and the dark condition: ambient temperature 23° C.,
humidity 50% and 13 hours, for 45 days.
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TABLE 4
TABLE FOR CULTIVATION
SOLUTION COMPONENTS
CULTIVATION  CULTIVATION
SOLUTIONC  SOLUTION D
COMPONENT CONTENT [mg/L]
KNO, 38.9 174.1
NH,NO, 21.8 97.9
(NH,),*S0, 8.3 37.1
Mg(NO,),*6H,0 35.7 160.0
Ca(NO,),*41,0 47.0 2107
NITRATE NITROGEN [mg/L] 33 150
AMMONIUM NITROGEN [mg/L] 17 50

6. Measurement of Protein Content

Seeds were collected from the plant obtained in above “4.
Cultivation of genetically-modified plant”, and a protein con-
tent in the seed was measured as follows.
<Total Protein Content in Seed>

The protein content in the seed from which the blastodisc
had been removed was measured using a near-infrared ray
protein analysis apparatus NIRFLEX N-500 (supplied from
BUCHI), and the total protein content was calculated from a
seed weight.

<Amount of Functional Protein (Pollen Disease Allevia-
tion Peptide: 7crp)>

The protein in the seed and protein markers with known
concentrations were electrophoresed using SDS-PAGE kit
(purchased from BIO-RAD Inc.), and then the gel was
immersed in the fixation solution containing 40% ethanol and
10% acetic acid for two hours, and treated with Flamingo
Gelstain (purchased from BIO-RAD Inc.). The treated gel
was digitalized using Pharos FX Molecular Imager (pur-
chased from BIO-RAD Inc.). A band position of 7crp was
identified using Quantity One (purchased from BIO-RAD
Inc.), and the weight of the pollen disease alleviation peptide
(7crp) was calculated by comparing with the band intensity of
the marker with the known concentration. In this way, the
amount of the total protein in the seed collected from the
genetically-modified plant and the amount of the functional
protein introduced by the transformation were obtained.

Example 2

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that an ammonium nitrogen content of the cultivation
solution D was changed to 150 mg/L..

Example 3

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion D was changed to 50 mg/[L and an ammonium nitrogen
content of the cultivation solution D was changed to 150
mg/L.

Example 4
A genetically-modified plant was cultivated and a protein

content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
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tion D was changed to 600 mg/[L and an ammonium nitrogen
content of the cultivation solution D was changed to 200
mg/L.

Example 5

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion D was changed to 70 mg/LL and an ammonium nitrogen
content of the cultivation solution D was changed to 70 mg/L.

Example 6

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion D was changed to 750 mg/[L and an ammonium nitrogen
content of the cultivation solution D was changed to 750
mg/L.

Example 7

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that the promoter of glutelin B-5 was used as the
promoter for expression of the objective protein.

Example 8

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that the cultivation condition of Y was the water cul-
tivation.

Example 9

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that an ammonium nitrogen content of the cultivation
solution B was changed to 20 mg/L..

Example 10

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion B was changed to 20 mg/L..
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Comparative Example 1

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion D was changed to 20 mg/[L and an ammonium nitrogen
content of the cultivation solution D was changed to 20 mg/L..

Comparative Example 2

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion D was changed to 800 mg/[L and an ammonium nitrogen
content of the cultivation solution D was changed to 800
mg/L.

Comparative Example 3

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that the promoter of 10 kDa prolamin was used as the
promoter for expression of the objective protein.

Comparative Example 4

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion B was changed to 20 mg/LL and an ammonium nitrogen
content of the cultivation solution B was changed to 20 mg/L.

Comparative Example 5

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Example 1,
except that a nitrate nitrogen content of the cultivation solu-
tion B was changed to 800 mg/IL and an ammonium nitrogen
content of the cultivation solution B was changed to 800
mg/L.

Comparative Example 6

A genetically-modified plant was cultivated and a protein
content was measured in the same manner as in Comparative
Example 3, except a the nitrate nitrogen content of the culti-
vation solution D was changed to 20 mg/[L and an ammonium
nitrogen content of the cultivation solution D was changed to
20 mg/L..

Test results of above Examples 1 to 10 and Comparative
Examples 1 to 6 are shown in following Table 5.
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INDUSTRIAL APPLICABILITY

The present invention is useful in fields such as biomass
production, functional food production, biotechnology and
breed improvement of the plants.

REFERENCE SIGNS LIST

G: chromosome
pmr 1: promoter

26

ptnl, ptn2: a structural gene region encoding a protein
tmrl: terminator
vct: plasmid vector

SEQUENCE LISTING FREE TEXT

SEQ ID NO. 1: Primer 1
SEQ ID NO. 2: Primer 2
SEQ ID NO. 3: Primer 3
SEQ ID NO. 4: Primer 4

<160>

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQUENCE LISTING

NUMBER OF SEQ ID NOS: 60

SEQ ID NO 1

LENGTH: 28

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Primer 1

SEQUENCE: 1

cctgecaggac agattcttge taccaaca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 2

LENGTH: 30

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Primer 2

SEQUENCE: 2

caggagtgtt ggagtatcga ggtaaaagaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 3

LENGTH: 26

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Primer 3

SEQUENCE: 3

gagctctgta attgagaact agtatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 4

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic Primer 4

SEQUENCE: 4

gaattctett aactttacct atgat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 5

LENGTH: 2672

TYPE: DNA

ORGANISM: Oryza sativa
FEATURE:

NAME/KEY: misc_feature

28

30

26

25

OTHER INFORMATION: LOCUS: AK101497 2672 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J033043G02, full insert sequence; ACCESSION: AK101497

SEQUENCE: 5

ggcegegecg tcacaccgece gecgectect cgecatggac accecgeegt ccgeegecgce 60

cgecacegece accgecgttyg cgtecagacte tgattgegac tecegegetceg tcegecgacgt 120
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-continued
ggcggaageyg ctegtgtegg cgteccgect gecggagecg cegectatec cegecctect 180
cgecctetac cteeegegee tecgecgecte cecaccacceeg cgegtgetet ccctegecge 240
cteccacceg gggetegect cgeccggaccet getectegee taccgecgece acctetegece 300
geectectyge ctececteee tegtececget ccteceegte cteccctace gecacctect 360
ccegetecte ctetectteg tecegetega cecgettege cacctccace gccacctect 420
cgegeaccte cccacgagte cectcegecga tgecgegete tecgectacyg cccgectecyg 480
ccteccccac ctegecgece agetecteca cteccteege cgecgecegtyg gegttegece 540
ttecectecag getgecaacg cecgtectete cgegettteg cgcageccat ccaccttgee 600
gcaggectee ctegatgtet tcecgetcecect catcgagete cgectcecacce ccaaccacta 660
caccttcaac ctcctegtece acacgcattg ctecaaggge accctegecyg acgctctege 720
cacgctctee accatgcagg ggttceggect cteccccgat gecgtcacct acaacacgcet 780
cctcaatgeg cactgecgga agggcatget cggegaggece cgggcactge tggcgaggat 840
gaagagggac ggcatcgcge ccacgcagcec aacgtacaat accctegtgt cggegtttge 900
taggcttggg tggattaagce aggcgaccaa ggtcgtggag tccatgacag cctacgggtt 960
cgagcctgac ctgaggacgt acaatgtgct cgcegtgggg ctgtgccagg cggggaaggt 1020
ggacgaggca ttccggctga aggatgagat ggaacggctce agcaccgegt tgccggatgt 1080
agtgacttac aatacacttg ttgacgcctg cttcaagtgg cggtactcat cagatgcatt 1140
gaggctgcett gaggaaatgc gtgacaaggg ggtgaagccg actttggtca cacataacat 1200
tgttgtgaag agtctttgca aggagggtaa attggaggag gcattgggga agctggagaa 1260
gatagcagag gaggggttgg caccagatgt aatcacgtac aatacgttga ttgatgcata 1320
ctgtaaggct ggtaatgtcg caaaagcatt cacattgatg gatgagatgg tcggaaaggg 1380
gctcaaaatyg gacaccttca cacttaacac cgtgctgtac aacctatgca agatgaagcyg 1440
ttatgaagat gctgaggagc ttttgcattc accecccgcag cggggttteg tgcctgatga 1500
agtcagctat ggtactgtaa tggctgcgta cttcaaggag tataatccgg agcctgettt 1560
gcgtetgtgg gaccagatga ttgagaggaa gttgatacca agcatttcaa cgtacaacac 1620
gttgatcaag gggctttgta ggatggagag gctgaaagaa gcaattgaca aattaaatga 1680
gctegtggag aaggggttgg ttectgatga aaccacatat aatatcatca ttcatgcata 1740
ctgcaaggaa ggggacctag aaaatgcctt tcgattccac aacaagatgg ttgagaattce 1800
cttcaagcca gatgttgtta cctgcaacac tttgatgaat ggcctttgte tgcatgggaa 1860
gctagataaa gcattgaaac tctttgaatc atgggtggag aaggggaaga aggttgatgt 1920
tatcacatat aataccctaa ttcaatcgat gtgcaaagtt ggggatgttg atactgcttt 1980
gcacttcttt gatgacatgg aggtcaaggg attgcagcct gatgcattta cttataatgt 2040
tgtgttatct gcactatctg aagcaggaag atcagaagaa gcacataata tgctacataa 2100
gttagccgat agtggaaaat tatctcaaag ctttgcecttgt cctectgttga agecttette 2160
tgcggatgaa gcagatgtca aggaacatga gggtaaacct gaggcagaat ccagtgaaaa 2220
agcacaagac aatgctctgg agacatacat ggaacgccta aatgggctat gtaccggtgg 2280
gcaattgaaa gaagctaaag ccgttttgga tgagatgatg caaaagggga tgcctgttga 2340
cagttcaaca tatataactt tgatggaagg gcttatcaag agacagaaaa ggcaaaccca 2400
tgcagctgga cagtccacac tatagatttt tgctccegtg ggatgcgggce atgtgacatce 2460
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-continued

30

attagggctt tagtcataaa tctggaaaac tcaagtgctt ggctaccagg attaccatca 2520

tggacaaaaa aaaaagaagt cggtatgtca acattttttt tctgcagtca gaaccttata 2580

tttgtaactt tcagtacaaa gtaaattcat ttttagtttt ttcactgcac gctatgttaa 2640

atgtataaag aataccagca gtgatttgaa tc 2672

<210> SEQ ID NO 6

<211> LENGTH: 780

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AJ002893 780 bp mRNA linear PLN
15-APR-2005; DEFINITION: Oryza sativa mRNA for glycine-rich
RNA-binding protein (OsGRP1); ACCESSION: AJ002893

<400> SEQUENCE: 6

gegtetttet ccteccccte ceggtteggt teggtteggg tecggttega tttegttttt 60

ttttettett cgtggggtty gtgggaaage atggeggege cggatgttga gtaccgetge 120

ttegteggeg gectegectyg ggccaccgac gaccgctecee tcegaagcecege cttctcecace 180

tteggegaga tcctegagte caagatcatce aacgatcggg agacggggayg gtcgegeggg 240

ttegggtteg tgacgttete gagcgagcag gecatgegeyg acgcecatcga ggggatgaac 300

ggcaaggage tcgacggcecg caacatcacce gtcaacgagg ccecagtegeg cegetcecgga 360

ggcggaggeg gaggcggeta cggccagcege ggcggaggceg gaggctacgg tggeggegge 420

ggctacggty gtggeggegg cggtggetac gecagecegtg aaggeggcta cggeggtgge 480

ggeggetacg gtggeggecg tggeggegge ggcggctacg geggtggeta cggecgegge 540

ggcggcaact ccgacgggaa ctggaggaac tgageggtgg gecctcatgg ccaagttatce 600
tatctatcta atcgagctac catcatcatc atccgategt tatcatcgtt agttttgtgt 660
ggaactacta tctagtttgt gttactgtgt ggttgcccat ctgtgttttt gatcgcaaga 720
agaaagcteg tctegtgttt getttgatca aatgaaatga atgaatgaat cttagtgtga 780
<210> SEQ ID NO 7
<211> LENGTH: 330
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: NM_001187429 330bp mRNA linear PLN
08-JUN-2010; DEFINITION: Oryza sativa Japonica Group
05S05g0329200) mRNA, complete cds.; ACCESSION: NM_001187429
<400> SEQUENCE: 7
atgaagatca ttttegtett tgctctectt getattgetyg catgcagege ctcetgcacag 60
tttcatgttt tagctgtgtt tcaactgaga aacaaccaag tctggcaaca gctegegetg 120
gtggcgcaac aatctcacta tcaggacatt aacattgttc aggccatagce gcagcagcta 180
caactccage agtttggtga tctctacttt gatcggaate tggctcaage tcaagetcetg 240
ttggctttta acgtgccatc tagatatggt atctacccta ggtactatgg tgcacccagt 300
accattacca cccttggegg tgtcttgtaa 330
<210> SEQ ID NO 8
<211> LENGTH: 1655
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
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<223> OTHER INFORMATION: LOCUS: AK107271 1655 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-125-H12, full insert sequence.; ACCESSION: AK107271

<400> SEQUENCE: 8

aaaagcattg agttcagtcc cacaaaaaca tggcaaccat caaattccct atagttttet 60
ccgtegtttg cttgttecte ttgtgtaatg gttegttage ccaacttctt agccaaagta 120
ctagtcaatg gcaaagttct cgccgtggaa gtccaagaga gtgcagattt gatcggttge 180
aagcatttga gccgattcge actgtaaggt cccaagetgg tacaactgag ttttttgatg 240
tctctaatga gttgtttcaa tgtactggag tatttgttgt ccgtcgagtt atcgaaccta 300
gaggtcttet gttacctcac tactccgatg gagcaacttt ggtatatgtc atccaaggea 360
gaggtataac aggaccaact ttcccaggat gtcctgagac ctatcaacaa cagtttcage 420
aatccgagca agaccaacaa ttggaaggcec aaagccaaag ccataaattt agagatgaac 480
atcaaaagat ccaccgtttt caacaggggg atgtagttge attgcctget ggtgttgcete 540
attggtgcta caatgatggt gatgcaccaa ttgttgccat atatgtcact gatatataca 600
atagtgctaa ccaacttgat cctagacaca gggatttctt tttagctgge aacaataaga 660
taggtcaaca attgtataga tatgaggcaa gggacaattc gaagaacgtc tttggtggat 720
ttagtgttga actacttagc gaggctcttg gcataagcag tggagtagca agacaactce 780
agtgccaaaa tgaccaaaga ggagaaatag ttecgtgttga gcatgggett tccttgetce 840
aaccatatgc atcgttgcaa gagcaacaac aagaacaggt gcaatcgaga gactatggcce 900
aaacacaata tcaacaaaaa caacttcaag gtagttgcte taatggtttg gatgagacct 960
tttgtaccat gagggtaagg caaaatatcg acaacccaaa cctcgcagat acatacaacc 1020

ccagagcagg aaggatcaca tatctaaatg gccaaaagtt ccccattctt aatcttgtac 1080

agatgagtgc cgttaaagta aatttatatc agaacgcact cctttcacct ttttggaaca 1140

tcaacgctca tagtgtcgtg tatattactc aaggtcgtgce ccgagttcaa gtcgtcaaca 1200

acaatggaaa gacagtgttc gatggagagc tcegtcgtgg gcagcttcta attataccac 1260

aacaccatgt agtcattaaa aaggcacaaa gggaaggatg ctcatatatt gcattgaaaa 1320

ccaaccctga ctccatggtt agccacatgg caggaaagaa ttccatctte cgcgcactte 1380

ctgacgatgt tgtagcaaat gcatatcgta tctcaagaga agaagctagg aggctcaagc 1440

acaacagggg agatgagtta ggtgtgttca ctcctagtca tgcctacaag agctaccaag 1500

acatatctgt gagtgcataa ccaagaaatg tcaatcatag gcttggattg ctaaggatgg 1560

ttttcaaata aatcataagc aataaaagag tgcatgttgt tgcagctatg taatagtgga 1620

tggttggaag aataataata aatttgtgtt ccttt 1655

<210> SEQ ID NO 9

<211> LENGTH: 1745

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK102194 1745 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J033087C05, full insert sequence.; ACCESSION: AK102194

<400> SEQUENCE: 9

caagccgaga caacgcagag aaaggegtcet tegtactege ctetcteege gectecegege 60

ttttcctect cctetecect cteteectte teegecgeeg tegecageate aacccaatcce 120
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geegecatga gggagtgcat ctcgatccac atcggecagg ccggtatcca ggtcgggaac 180
gegtgetggyg agetctactg cctegagcat ggcatccagg ctgatggtca gatgeccagt 240
gacaggactyg ttggtggagg tgatgatgct ttcaacacct tcttcagtga gactggtget 300
gggaagcatyg ttcccegtge tgtatttgtt gatcttgage ctactgtgat tgatgaggtg 360
aggactggtt gctaccgcca getcttecac cctgagcage tcatcaatgg caaggaggat 420
gcagctaaca actttgcceg tggtcactac accattggca aggagattgt tgatctgtge 480
cttgaccgca tcaggaagct tgctgacaac tgcactggte tccaaggttt ccttgtgtte 540
aacgctgttyg gaggtggaac gggctctggt cttggttece ttetectgga gegectttet 600
gtggactatyg gcaagaagtc caagettggg ttcactgtgt acccatcccc tcaggtctec 660
acctetgtgg ttgagecata caacagtgte ctetctacce actccctect tgagcacact 720
gatgttgetyg ttetgecttga taatgaggcce atctatgaca tcectgcegecg ctececttgac 780
attgagcgcee caacctacac caacctcaac aggettgtgt ctcaggttat ctcatcectg 840
accgectece tgaggtttga tggtgctetg aacgtggatyg tcaatgagtt ccagaccaac 900
cttgtgcccet acccaaggat ccacttcatg ctttegtect acgctccagt gatctcectgeg 960
gagaaggcct accatgagca actctctgtt geccgagatca ccaacagtgce cttcecgagceca 1020
tcetecatga tggccaagtyg cgaccctcecge cacggcaagt acatggcectg ctgectcatg 1080
taccgeggeg atgtegtgce caaggacgtg aacgccgecg tegecaccat caagaccaag 1140
cgcaccatcce agttcgtgga ctggtgcccg acggggttca agtgcggcat caactaccag 1200
cegeccageg tegtecccag cggcgaccte gecaaggtge agagggccegt gtgcatgate 1260
tccaactcca ccagegtegt ggaggtgtte tceccgcateg accacaagtt cgacctcatg 1320
tactccaagce gecgcecttegt ccactggtac gtgggtgagg gcatggagga gggtgagttce 1380
tctgaggcce gtgaggatcect cgccgegttg gagaaggact acgaggaggt tggcgctgag 1440
tccgacgaga atgaggatgg cgatgatggt gacgagtact agaggagtcg tegtcegtcetg 1500
ggggcttgat gttctgtgtg tcaaggectg attgataact gctgctatcce catgatctge 1560
cagtgtggag ttatcctgtt gccgtgtgcg tgtgtctteg agacatttge ttgtggtgat 1620
ctgatgtttg gggcttaatg ggcttacaac cctegttgtt gtaacctgtg tgccctgttt 1680
tatgtgagac cgcttcgtca cttataatat gcgegtttgt tcaattttat gtttgtttcet 1740
tgtgt 1745
<210> SEQ ID NO 10
<211> LENGTH: 752
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK120697 752 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J013170I05, full insert sequence.; ACCESSION: AK120697
<400> SEQUENCE: 10
gaatggaggce atccaagcca agaagaggga gagcaccaag gacacgcgac tagcagaagce 60
cgagcgacceg cctectegat ccatatctte cggtcegagtt cttggtcegat ctetteccte 120
ctccacctee tectcacagg ttettggtgt agettgcecac tttcaccage aaagtttcat 180
gtectgatcte gacattcaga tcccaactge cttegatcce tttgctgagg ccaatgetgg 240
agactctggt gcggetgcag gatcaaagga ctacgttcat gtacgcatcce agcagcgtaa 300
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tggccgtaag
cctcaaagat
tggccaggte
ggccggeatt
cattgcaaag
cattgtacac
gttgaagttt

gattgaataa

agcctgacca

ctcaagaaag

attcaacttc

gtgaagaagg

actatagttt

acaaaaccta

gtaagaggca

tatatgctac

<210> SEQ ID NO 11
<211> LENGTH: 1130

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK067141 1130 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013095J21,

<400> SEQUENCE: 11

gatccatcca

agtgtggaag

ttcagtgget

gggagtgttc

gacgcegteg

gCngCCgtg

agccctecte

agtcctggac

ggtgcteett

cttecatgete

caccctectt

tgatggatct

tcttgeacct

gtgctatgag

cggtgcaace

tggatctcca

tagtcgcaag

catggttage

cggaaatgaa

tccatgtegt

gccacacgece

agcgtagett

ageggcgacy

ccgaagacge

tcegtgeage

cgcccaaggt

aatcttggca

gtgatcgagg

tcgecageteg

gtggcctety

gttgecttet

ttcccacaag

aacccaaagc

ttcaaggtygg

getgttgttyg

gecatgcatct

acttttcagt

cttecaggece

<210> SEQ ID NO 12
<211> LENGTH: 1653

<212> TYPE

: DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK065009 1653 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013001E24,

<400> SEQUENCE: 12

ctgtccaggy
agttttgetg
agggtgatca
aacacatcaa
ggggtggagt
gccacctett
ccatcactat

tttgagagcg

sativa

gttgttaget

aagattatat

gattagttgg

tggtggaggt

gggcgtcgga

tcggcegacct

catttgcage

acctgaacca

cgtacaagac

ccggcageta

atccggaggg

ctgacaacat

getgetteta

acaaggtgac

aaggatctac

ggaaaggaaa

gatctgtatce

gtttgggtgt

agctgtgtca

sativa

attgaagaag gaattcagct acaacaagat

caatggtact

gaggaaaaac

gattcatggt

atacttggtt

gactcttgag

agatgatgge

ct

tcgttttcett

ctatgctaat

tttaattagt

geceggeggayg

getggtcage

cggecaccte

aaaagatgac

gcagtatggt

gctgagagac

cgectttgty

aaaggtgtct

cgacctgett

ttccaatget

cgcagttect

aatcctcaca

actctgtagt

atcatcttcce

gtgtatgatc

gttgaatgta

gttgtccagg

gtatcaaatt

ttctgagcaa

gtgtacatgce

tgtatgettg

ttgtgtecct

cttgttteat

ttgattagca

tggagagtaa

ctggtggccg

cgcttectey

gectactece

atcttetgee

ctgtccaagy

agagcacctt

ctcttegaca

ctgtattggy

aaaggatcgt

cttggagttyg

gccaaagaag

gegetgeatt

ctgtaaatgyg

gtaaagacta

tgtatcctat

gttgtgttge

acccagaget

ttettgtteca

ctgccaaaac

ctgegtgtte

ttaccegtgt

ctttcatcaa

full insert sequence.; ACCESSION: AK067141

caatccaagg

gtaggattaa

agaagatgtt

cecggcagecg

gcggegecga

atgccaacca

tgttcgaggg

gtgccaatga

accctgetag

agtccaccte

ggattactge

gtggcaagte

gaggcttgaa

aagaaatttg

aggagatttt

tggtgtaaca

gtgctgccag

getgttcagg

full insert sequence.; ACCESSION: AK065009

360

420

480

540

600

660

720

752

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1130
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gteecctttee caccgeccgee gcocgecgecg aaaaagaaga agaagcecgac gaggaggcega 60
ccatgaggge caaggtaacc aacctcceceg cegtctecte ctecteccta ggetgtcetac 120
geecatgtgt tgttgegteg tcegecgtget tgttettggt tggteggggg ctgtgattac 180
aaagagagag gctcgagtgg tgaattttca cgggaaacce tagcgaggceyg gcggatcteg 240
cegtgtgece ccctectece cacgageace cegtgtgtte acggeggtgyg agtggatgga 300
acccgaggtyg ccgecccate gegatgttgg cttgggtate teggtagttg catccatgge 360
tcaccatgcet agtactactc cctccecegte caaaatgtta ttgctactte ctcegtttca 420
taaggttata agttcatttc tgggggagga atggatggeyg cgtggtggtyg ggttgetgte 480
tegtgagggg gtttectgcee acgatgaagg cttegttttt aacgcataca cttgatatga 540
gccececttta tgatggtatt ttttatgatg gtatttggtt ggcgagctga attcecctgtte 600
ttgcaacatc tgatggatgg tgcgtgatat ttgettggat taccegtttyg tcagttagca 660
taggaaatta ggtttatcca ttagatgctg aagatgctca ttaattttgt ggtgctcact 720
gtttaaataa tactccgtag tactgtctgt aggaaattat aactattata tactaatagt 780
agctgttaag ttgatcagta attatgtgat gctcactgtc tatatgctat tecctgctgta 840
gtttcagtag gaaattatga atgctttcaa ttccctgtga acatgaaatt cagttacata 900
actgcattat cggtgattac ctaagttacc atttcatagt agttattttt gtggtgcaaa 960
gcttatccag ggaagtacat cttaatcatt cattcatgat ttgatagact ttgtaatatg 1020
aaattgtcat tctgtatttt gtcaatctgt attgccattt tgccatccat gatgccccta 1080
cttcagttgg tttgttcaac aatgtctatg ctggcattct tgaatcaccc aagcaatgaa 1140
tttaaatcaa ctaaatttgc tgtgatgcta tgttgcttet tgcttcectgeg tteccagttte 1200
tgttcaccct tgtgttcttt gagagaaggc tactgtgttg tgatcttttg cagtttctta 1260
gctatgctac catgcttate ggctaatttt catcagttaa ctttctgtga tctgatactt 1320
ctgtttgtat tgtattcagt ggaagaagaa gcgcatgagg aggctgaaga ggaagcgccg 1380
aaagatgagg cagagatcta agtaggcgaa ggagatgggc gatcatggtg atggcegtgtce 1440
gcagtgatcc atgtcttcgg ctgccaagcet cgttgatatg tcaagcetget tggegtggtyg 1500
ccaccattcg actgttgaat ggcttattta cctgtgcetgt tatcatctta tatccctagt 1560
tttaccaaga gttttgcacc aagacatgtc ggttcagtta tgtgaacttg ttatggagcc 1620
gtatttgctyg ctaatgttta cctaccgttg agt 1653
<210> SEQ ID NO 13
<211> LENGTH: 805
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AF017360 805 bp mRNA linear PLN

28-MAY-1999; DEFINITION: Oryza sativa lipid transfer protein LPT

III mRNA,

<400> SEQUENCE: 13

gcatcagcaa

tactagctag

cteetegecy

gggcecctgee

gtgaggagce

ccaattcgea

gaagcatgge

ccecegeacge

tgacctacge

tcaaggcgge

complete cds.;

ccgategate

cecgtgeacag

cgecegtggec

c¢cgeggegge

agcaagcacg

gatcgatcga

ttggtgttgyg

atcacctgeg

gCnggCCgt

accgcagacc

ACCESSION: AF017360

tccagcaact

tegecctggt

gccaggtcaa

ngngCCtg

ggcgcaccge

agatcaacag

ggcagetetyg

ctcegecgte

ctgcaacgge

ctgcaactge

60

120

180

240

300
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ctcaagaacg cggccegegg catcaagggg ctcaacgecyg gcaacgcecge cagcatccce 360
tccaagtgeg gegtcagegt ccctacacca tcagegette catcgactge tccagggtga 420
gctgagcecat cgatcagaga gacggatcat atatatacag cagcgcegecg gttgccacct 480
agtagattct gcctgggtge atgtgtggac ccgaattctyg tatccagtac tagtagtate 540
atatctgtat tctggaataa aagatgagcet agectaaggte tcegatcaatc accatgcatg 600
catgtgtgtg catccatggt tgatcggecg gtcacgctag ctagetttet tettettgtg 660
tgttegtcete gtacgttttyg ctectttteg aggggtacgt gtaccagaga gagctagaga 720
ttctacatgce atgtactgca actccttgta ctacgtgcett tgttttggat tattacacat 780
acatatagct ctttttcgta cattt 805
<210> SEQ ID NO 14
<211> LENGTH: 1130
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK071205 1130 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J023085D08, full insert sequence.; ACCESSION: AK071205
<400> SEQUENCE: 14
gactctcacce aacaacagta acccaaccag agagcttgeg gaagceggggg tttggtgegg 60
gegegegegt gtgagggggg agagaaggcce aggaggaggc gacgccgteg cccgagggag 120
gcaaaaatcce gatcctccte ctgecctget cgetegeteg ctegectgeg ctgegcegeac 180
ttggecccegt cccegtecgtt cccgetegee aggcatagaa agatggtget ctgggtette 240
ggctatgget cectgatctg gaaccccgga ttcgactteg atgagaagat cctgggette 300
gtcaagggct acaaacgcac cttcaatctt gettgecattg accatcegggg cacgccggag 360
catcectgega ggacctgcac acttgagtce gacgaggaag ccatatgetyg ggggattgca 420
tactgtgtca aaggggggct taaaaaggag caagaagcaa tgaagtactt ggaaagaaga 480
gagtgtgagt atgaccagaa gatctctgtg gatttctaca aggaaggaga ctctttgaag 540
ccagetgtga caggtgtact agtctttgta tcecactcectyg atccagtagyg caacaaatac 600
tatcttggge ctgctecttt ggaggacatg gcaaggcaaa ttgctacage caatggccce 660
aatgggaata acagggatta cctgttctca atggagaagg cattgtccaa catatgccat 720
gaagatgatt caatcatcga gctagctaac gaggtcagga aggtgttgag ccggccgaag 780
gagaagatca ctggctccga tagcccacaa aaatctcacg ctetcegtaca cectgtcetgeg 840
cttectgagg gcactgttgt ggactcaaga tagcaagete ggeggtggaa gagatgagat 900
ctectetgac ctactcacte ttgacgetgg attgaacgag tttaacagtce tgcttcgage 960
tcectggcac actggggaac cagaatgtgce tgattttett tecgcaaccge tgcggcaatg 1020
ctgtaacttt cattttgcta atactagagc cgagactggt gtgctgctgt ttectttgac 1080
acactaaata ataaagggat tccatgagct tttcactcectt gagctgttge 1130
<210> SEQ ID NO 15
<211> LENGTH: 779
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK059164 779 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
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clone:001-023-D11, full insert sequence.; ACCESSION: AK059164

<400> SEQUENCE: 15

ctegtgetet ctttgaggtg ggttggette tectecceet ctttaccttt tectectegg 60
ttcggtteeg tggttegtet agggtttagt gggttgagat ggeggegecyg gatgtcegagt 120
accgectgett cgteggegge ctegectggg ccaccgacga cegeteccte gaggecgect 180
tctecaccta cggcgagate ctegacteca agatcatcaa cgacagggag acggggaggt 240
cacgtgggtt tggettegte accttetect cegagecagte gatgegegac gecatcgagg 300
gecatgaacgg caaggagctc gacggccgca acatcaccgt caatgaggec cagtecegec 360

geteeggegg cggaggeggg ggctacggeg geggeggtgg cggctacgge ggcggtegtg 420
gaggcggegg ctacggagga ggtggcggceg gcggetacgg gegcecgtgag ggcggcetacg 480

gtggcggegyg ctacggegge gactceggeyg ggaactggag gaactgattyg gtggggecca 540

tegtggecag ttatccttag ctatcegtgt cagaatcate ttatcatcga gtcgagtegt 600
tatcgtgtee agtggetete tcgagtegag aagccctceta tcecatccate cagtgttagg 660
tgttcttegt ccgtgatgtt accatgaatt gagttcgett tggttatggt gtttgaactg 720
cttgttgcta tctatcggaa tgaaatgaaa tagaaaacaa ggagaaaaaa aagagttcg 779

<210> SEQ ID NO 16

<211> LENGTH: 1667

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK107238 1667 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-125-F02, full insert sequence.; ACCESSION: AK107238

<400> SEQUENCE: 16

gaaccagcece aagtttccaa taacatcctce aaatagetat ggcgaccata getttctete 60
ggttatctat ctacttttgt gttcecttctecce tatgccatgg ctcectatggece cagcectatttg 120
gtecgaacgt aaatccatgg cacaaccctce ggcaaggagg ttttagggag tgtagatttg 180
atagactaca agcatttgaa ccacttcgga gagtgaggte agaagccggyg gttacagagt 240
actttgatga gaagaatgaa caattccagt gcacaggtac atttgtcatc cgacgtgtca 300
ttgagcctca aggecttetyg gtacctegat acagcaatac tcectggcatyg gtctacatca 360
tccaagggag aggttctatg ggattaactt teccceggetyg cccagcaacce taccaacaac 420
aattccaaca attcttgcct gaaggccaaa gecagagceca aaaatttagyg gatgagcace 480
aaaagatcca ccaatttaga caaggagata tcgttgcact gecagctggt gttgegeatt 540
ggttctacaa tgaaggcgat gcaccagttg ttgctctata tgtcttcgac ttaaacaaca 600
acgctaatca gcttgaacca aggcagaagg agttcttatt ggegggtaac aacaacaggg 660
agcaacaaat gtatggtcgc tcaatcgage aacactctgg gcaaaacata tttageggtt 720
tcaacaatga gctactaagt gaggccttag gegtcaatge attggtagca aagaggctac 780
aaggccaaaa cgaccaaaga ggagagatca tacgggtaaa gaatggcctt aaactgttga 840
gacctgcettt tgcacaacaa caggaacaag cacaacagca ggaacaagca caagctcaat 900
accaagttca gtacagtgaa gaacaacaac catctacgeg ttgcaacggt ttagatgaga 960

acttctgcac aatcaaggca aggttgaaca tcgaaaatcc tagccatgct gatacttaca 1020

acccacgtge tggaaggatc acacgtctca acagtcagaa gttccccatt cttaaccttg 1080
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tacaattgag tgctactaga gtaaatctat accagaatgc tattctctcect cecgttttgga 1140

acgttaatgc ccatagcctg gtgtatatcg ttcaagggca tgctcgagtt caggtcegtta 1200

gtaaccttgg aaagacggta ttcaatggcg ttctacgtec aggtcaattg ctgatcattce 1260

cgcaacacta cgttgtcttg aagaaagcag agcatgaagg atgccaatac atttcattca 1320

agaccaatgc aaactccatg gtgagccacc ttgcagggaa gaactcaata ttccgtgceca 1380

tgccagtgga tgtgatcgcet aatgcttacce gcatatcgag ggagcaagca cgaagcctta 1440

agaataatag gggagaagag ctcggtgcct tcactcctag atatcaacaa cagacctacc 1500

taggcttecte aaatgagtcg gagaacgagg cctcagagtg atgtactaat gaaatagtat 1560

aggtgtatca aaaaaaaata aaatgccaca agtatgtgaa actttgtggc ggttctgttce 1620

taagtttatg aagcactaat aaaatgctac aactgtttta ttcatgce 1667

<210> SEQ ID NO 17

<211> LENGTH: 617

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AB016505 617 bp mRNA linear PLN
09-JAN-1999; DEFINITION: Oryza sativa mRNA for prolamin, complete
cdg, clone:lambda RM9.; ACCESSION: AB016505

<400> SEQUENCE: 17

gcaaaagcat aagaactaga aacccaccac aatgaagatc attttettet ttgetctect 60

tgctattget gcatgcagtg cctctgegea gtttgatget gttactcaag tttacaggca 120

atatcagctg cagccgcatc tcatgctgca gcaacagatyg cttagcccat geggtgagtt 180

cgtaaggcag cagtgcagca cagtggcaac ccecttette caatcacceg tgtttcaact 240

gagaaactgce caagtcatgce agcagcagtg ctgccaacag ctcaggatga tcgcacaaca 300

gtectcactge caggccatta gcagtgttca ggctattgtg cagcagctac ggctacaaca 360

gtttgctage gtctactteg atcagagtca agctcaagec caagctatgt tggcecctaaa 420

catgccgtca atatgeggta tctacccaag ctacaacact gctcectgta gcattcccac 480

cgteggtggt atctggtatt gaattgtage agtatagtag tacaggagag aaaaataaag 540

tcatgcatca tcgtgtgtga caagttgaaa catcggggtyg atacaaatct gaataaaaat 600

gtcatgcaag tttaaac 617

<210> SEQ ID NO 18

<211> LENGTH: 1460

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK099086 1460 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J023009G10, full insert sequence.; ACCESSION: AK099086

<400> SEQUENCE: 18

aggcegtggt gggceccaccg tctagcgaaa accaccceceg ccegecgcegeyg tgccacgttt 60

actcecegtgg gccccgcaac gaggcacaaa ccectaggecg cttatataaa cccgacccge 120

ccegeteegg tgatcggatce cccacagett tgegtttgea ctectcetega tetecatteg 180

tttttgagtt cctegtttge tccgectete tttcactcat gggcaagatt aagatcggaa 240

tcaatgggtt cggcegeate ggcaggetgg tggccagggt ggegetgeag agegaggatg 300

tcgagetegt tgccgtcaac gatcccttea tcaccaccga gtacatgaca tacatgttca 360
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agtatgacac cgtccacggce cagtggaagce atcatgaggt caaggtcaag gactccaaga 420
cecteatett tggcacgaaa gaggttgegg tgtteggetyg caggaaccct gaggagatce 480
catgggcetge ggctggtgcet gaatacgttg ttgagtctac tggtgtttte accgacaagg 540
acaaggcagce agctcacttg aagggtggtg ccaagaaggt cgtcatttet gctceccagea 600
aagacgcccee catgttegtt gttggtgtca acgagaagga gtacaagtct gacgttaaca 660
ttgtctccaa cgctagttgce accaccaact gectggcetee tcetegccaag gtcatcaatg 720
acagatttgg catcgttgag ggtttgatga ccactgtcca tgccatcact gctacccaga 780
agactgttga tgggccctceg atgaaggact ggagaggtgg aagggctget agcttcaaca 840
tcattecctag cagcactgga gctgccaagg ctgtceggcaa ggtgcttect gccctcaatg 900
gaaagctgac tggaatggct ttcegtgttce ccacagtcega tgttteegtt gttgatctga 960
ctgttaggct tgagaagccc gccagctatg accagatcaa ggctgcaatce aaggaggagg 1020
ctgagggcaa gctcaagggc atccttggat acgttgagga ggaccttgtt tceccactgact 1080
tccagggtga cagcaggtcecc agcatctttg atgccaagge tggcattget ttgagcgaca 1140
cgttcgtgaa gettgtgtece tggtacgaca acgaatgggg atacagcacc cgtgtgatcg 1200
acctgatceg tcacatgcac agcaccaact agacgagccce tcectcatgga ggcectgcaga 1260
tacaggggag ttgtgttttg ccccagagaa gagtagatga agcctcttece gagaataaat 1320
tttaaattct gtatggtttt atgtccgtcg aaacctaaaa ctatacttgg ttgtatcatg 1380
gtggttggtt gggcctggte atggctcata ttttgtgtet aattttcecttg cgcttaatct 1440
aaatcgaagt gttgcttecge 1460
<210> SEQ ID NO 19
<211> LENGTH: 942
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS:
23-MAY-2006; DEFINITION: Oryza sativa
alpha-amylase/subtiligin inhibitor mRNA, complete cds.; ACCESSION:
AY166458

<400> SEQUENCE: 19

tttegtegty

tcecececteat

cggtgtacga

ctagceeegyg

tegtggegea

geggegecege

tcaacgcege

¢gggggcgey

acgegttecyg

gccaggacct

ctcacgtegt

agggg9gggy

tagtagggtg

cacgagcegyg

actcctctcec

cacggagggc

ccacggaggyg

ggagacggac

dgcgecggayg

gacgatctge

gegegtggtyg

cgtggagaag

gggcgtgtca

ggtcttcaag

ggtcactcat

cgtgegtgeg

agcaggagac

ctcectggeca

cacgagctga

ggcctcacga

gagegecgca

gacaggacca

gtgcagtcca

angggCCgt

tacggcggtg

agggacggeg

aaggccagge

gegttgegtg

tgcgcatgtyg

AY166458 942 bp mRNA linear PLN
(japonica cultivar-group)

gaagggttte

tctecttete

gcgecgacgy

tggcgeceeyg

aggggttece

tcegegtete

ccgagtggea

tgatcgggec

ggtacaagct

cgcgggegtyg

caagcccacc

gtgcggtggt

ctggttgaat

agccatggtt

atgcagcgee

gagctactac

cgtgetecce

cgtgegette

gaccgacgte

tgtcggcgac

gagccegage

ggtgtcgtgc

getgggegeg

agagtaaacg

gectetgtag

aatgtgtgaa

agccteegee
gegecgecge
gtcetecegg

tgccegetee

acccegtggy

cgcateceget

gagccgetca

dggcgggaga

agggactegt

agccagccge

aggggagggy

cgtgtatagyg

gaggctagca

60

120

180

240

300

360

420

480

540

600

660

720

780
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48

ggtattgcte cgtggttctg ttctcatggt cgtgtcatgt ctgttagteg tgataacteg
tgagcactga gcaagtgagce aggactgect ctggetgtet ggeccagecg gacttgttaa

gtccaaatgg aatgaacgaa ttgtgcggga taaaaaaaaa aa

<210> SEQ ID NO 20

<211> LENGTH: 1588

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AY987390 1588 bp mRNA linear PLN

840

900

942

19-APR-2005; DEFINITION: Oryza sativa (japonica cultivar-group)

glutelin precursor (GluB7) mRNA, complete cds.; ACCESSION:
AY987390

<400> SEQUENCE: 20

tcggtettte aactcacatce aattagetta agtttccatt agcaactget aatagctatg
gcaactacca ttttcteteg tttttetata tacttttgtg ctatgetatt atgecagggt
tctatggece aactatttaa tccaagcaca aacccatgge atagtecteg gcaaggaagt
tttaaggagt gtaggtttga tagactacaa gcatttgagc cacttcgaaa agtaaggtca
gaagctgggyg tgactgagta cttcgatgag aagaatgaat tattccaatg cacaggtact
tttgtcatce gacgtgtcat tcaacctcaa ggecttttgg tacctegata tagcaatact
cctggectgyg tcectacatcat tcaagggagg ggttetatgg gtttaacett ccceggttge
ccagcgactt atcagcaaca attccaacaa ttttegtcete aaggccaaag tcaaagccaa
aagtttaggg atgagcatca aaagattcat caatttagac aaggagatgt tgttgcactc
ccageceggty ttgcacattg gttctacaat gatggtgatg categgttgt tgccatatat
gtttatgaca taaacaacag tgcaaatcaa cttgaaccaa ggcaaaagga gttcctatta
getggtaaca acaatagggt tcaacaagta tatggcaget caattgagca acactctage
caaaacatat tcaacggatt cggtactgag ctactaagtg aggctttagg catcaacaca
gtagcagcaa agaggctgca gagccaaaat gatcagagag gagagatcgt acatgtgaaa
aatggcctte aattgttgaa accgactttg acacaacaac aagaacaagc acaagctcaa
taccaagagg ttcaatatag tgaacaacaa caaacatctt cccgatggaa cggattggag
gagaacttct gcacaatcaa ggcaagagta aacattgaaa atcctagteg tgetgattca
tacaacccac gtgctggaag gatttcaagt gtcaacagec agaagttece catccttaac
ctcatccaaa tgagtgctac cagagtaaac ctataccaga atgctattct ctcaccatte
tggaatgtca atgctcatag tttggtctat atgattcaag ggcaatcteg agttcaagte
gttagtaact ttggaaagac tgtgttcgat ggtgtcctte gecctggaca actattgatc
attccacaac attatgetgt cttgaagaaa gcagagegtg aaggatgcca atatattgca
atcaagacaa acgctaacgce cttegtcage caccttgecag gaaaaaactce agtattccge
gecttaccag ttgatgtggt cgctaatget taccgcatct cacgggagca ageccgaagce
atcaagaaca ataggggaga agagcacggt gccttcactce ctagatttca acaacaatac
tacccaggat tctcgaatga gtccgaaagt gagacttcag agtaatgtaa ctgagaacta

gttctggecat atagcaaaat aaaaaaaa

<210> SEQ ID NO 21

<211> LENGTH: 1764

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1588
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<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK107314 1764 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-126-D11, full insert sequence.; ACCESSION: AK107314

<400> SEQUENCE: 21

aaaagcattc agttcattag tcctacaaca acatggcatce cataaatcge cccatagttt 60
tcttecacagt ttgettgtte ctettgtgeg atggectcect ageccagcag ctattaggece 120
agagcactag tcaatggcag agttctegte gtggaagtece gagaggatgt agatttgata 180
ggttgcaage atttgagcca attcggagtg tgaggtctca agectggcaca actgagttet 240
tcgatgtcte taatgagttg tttcaatgta ccggagtatc tgttgtccge cgagttattg 300
aacctagagg cctactacta ccccattaca ctaatggtge atctctagta tatatcatce 360
aagggagagg tataacaggg ccgactttcce caggctgtece tgagacctac cagcagcagt 420
tccaacaatc agggcaagcc caattgaccg aaagtcaaag ccaaagccat aagttcaagg 480
atgaacatca aaagattcac cgtttcagac aaggagatgt tatcgcegttyg cctgetggtg 540
tagctcattyg gtgctacaat gatggtgaag tgccggttgt tgccatatat gtcactgata 600
tcaacaacgg tgctaatcaa cttgacccte gacagaggga tttcecttgtta gctggaaata 660
agagaaaccc tcaagcatac aggcgtgaag ttgaggagtg gtcacaaaac atatttagtg 720
getttagecac tgaactgctt agcgaggett ttggcataag caaccaagtt gcaaggcagce 780
tccagtgtca aaatgaccaa agaggagaaa ttgtccgegt tgaacgceggyg ctcagtttge 840
tgcaaccata tgcatcattg caagagcagg aacaaggaca aatgcaatca agagagcatt 900
atcaagaagg aggatatcag caaagtcaat atgggagtgg ctgccctaac ggtttggatg 960

agaccttttg caccatgagg gtaaggcaaa acatcgataa tcctaaccgt gctgacacat 1020
acaacccaag agctggaagg gttacaaatc tcaacagcca gaatttccce attcttaatce 1080
ttgtacagat gagcgccgtt aaagtaaatc tataccagaa tgcactcctt tcaccgttcet 1140
ggaacatcaa cgctcacagc atcgtgtata ttactcaagg ccgagcccag gttcaagttg 1200
tcaacaacaa tggaaagacg gtgttctacg gagagcttcg tcgtggacag ctacttattg 1260
taccacaaca ctatgtagtt gtaaagaagg cacaaagaga aggatgtgct tacattgcat 1320
tcaagacaaa ccctaactct atggtaagcce acattgcagg aaagagttcce atcttcececgtg 1380
ctcteccaac tgatgttcta gcaaatgcat atcgcatctc aagagaagag gctcagaggce 1440
tcaagcataa cagaggagat gagttcggtg cattcactcc cctccaatac aagagctacc 1500
aagacgttta taatgtggcg gaatcctctt aagttggtaa tgcggataaa gaataactaa 1560
ataaataaat aaataaattg caagcaattg cgttgctgct atgtactgta aaagtttctt 1620
ataatatcag ttctgaatgc taaggacatc cctcaagatg gtctttctat ttttgtgtte 1680
ccgtteccaat gtactgttgg tatcctecttg gagattcatc aatatgagaa aacagagaat 1740

ggacaaccct ceccttatctt atgg 1764

<210> SEQ ID NO 22

<211> LENGTH: 1637

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: X15833 1637 bp mRNA linear PLN
18-APR-2005; DEFINITION: Rice mRNA for glutelin.; ACCESSION:
X15833
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<400> SEQUENCE: 22
gaattcccca taagcaagta caaatagcta tggcgagtte cgttttetet cggtttteta 60
tatacttttg tgttcttcta ttatgccatg gttctatgge ccagctattt aatcccagca 120
caaacccatg gcatagtcct cggcaaggaa gttttaggga gtgtagattt gatagactac 180
aagcatttga accacttcgg aaagtgaggt cagaagctgg ggtgactgag tacttcgatg 240
agaagaatga attattccag tgcacgggta cttttgtgat ccgacgtgte attcagecte 300
aaggcctttt ggtacctcga tacacaaata ttectggegt ggtctacatce atccaaggga 360
gaggttctat gggtttaacc ttcecceggtt gecctgegac ttaccagcaa caattccaac 420
aattttcatc tcaaggccaa agtcagagcec aaaagtttag agatgagcac caaaagattce 480
atcaatttag gcaaggagac attgttgcac tcccagetgg tgttgcacat tggttctaca 540
atgatggtga tgcacctatt gttgccgtat atgtttatga cgtaaacaac aacgccaatce 600
agcttgaacce taggcaaaag gagttcctat tagccggcaa caacaatcgyg gctcaacaac 660
aacaagtata tggtagctca attgagcaac actctgggca aaacatattc agcggatttg 720
gtgttgagat gctaagtgag gctttaggca tcaacgcagt agcagcaaag aggctacaga 780
gccaaaatga tcaaagagga gagatcatac atgtgaagaa tggccttcaa ttgttgaaac 840
cgactttgac acaacagcaa gaacaagcac aagcacaaga tcaatatcaa caagttcaat 900
acagtgaacg acagcaaaca tcttctecgat ggaacggatt ggaggagaac ttttgcacga 960
tcaaggtgag agtaaacatt gaaaatccta gtcgtgctga ttcatacaac ccacgtgecg 1020
gaaggataac aagtgtcaat agtcagaagt tccccatccect taacctcatc caaatgagcg 1080
ctaccagagt aaacctatac cagaatgcta ttctctegece gttctggaac gtcaatgcetce 1140
atagtttggt ctatatgatt caagggcgat ctcgagttca agtcgttagt aactttggaa 1200
agactgtgtt tgatggtgtc cttcgcccag cacaattatt gatcattccg caacattatg 1260
ctgtcttgaa gaaagcagag cgtgaaggat gccaatatat cgcaatcaag acaaacgcta 1320
acgccttegt cagccacctt gcagggaaaa actcagtatt cecgtgecttg ccagttgatg 1380
tagtcgctaa tgcgtatcge atctcaaggg agcaagcceg aagectcaag aacaacaggg 1440
gagaagagca cggtgccttce actcctagat ttcaacaaca atactaccca ggattatcga 1500
atgagtccga aagcgagacc tcagagtaat gtaattgaga actagtatcg gcegtagagta 1560
aaataaaaca ccacaagtat gacacttggt ggtgattctg ttcgatatca gtactaaata 1620
aaggttacaa acttctt 1637
<210> SEQ ID NO 23
<211> LENGTH: 887
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK061894 887 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:001-041-G07, full insert sequence.; ACCESSION: AK061894
<400> SEQUENCE: 23
acgcagcgat ctgaagtgaa acagcaaaaa aaatcaaaca aaaagaaaaa atattcccca 60
tctgtgaaat tcgcaaaacc ctagcgegge ggcgatgteg aacacgaggyg tgttcttcga 120
catgaccgte ggcggagetce cggcggggeg gatcgtgatyg gagetgtacyg cgaaggacgt 180
geegeggacy gcggagaact tccgegeget ctgcaccgge gagaagggcg tgggcaagag 240
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cggcaageceg ctgcactaca aggggagcac cttccaccege gtgatccegyg agttcatgtg 300
ccagggegge gacttcacce gecggcaacgg cacgggaggg gagtcgatct acggcgagaa 360
gttegecgac gaggtgttca agttcaagca cgacageccce ggcatcctgt ccatggcgaa 420
cgecgggece aacactaacg ggtcccagtt cttcatctge accgtgccect gcagetgget 480
ggacgggaag cacgtcgtgt tcggecgegt cgtcegaggge atggacgteg tcaaggccat 540
cgagaaggtyg ggatcccgeg gegggagceac cgecaagecg gtegtcateg ccgactgegg 600
ccagetetee tagatctgtg ctgttecect tegecttteg ccagtatcag tcegtettgag 660
tegtegagte cctaaataag gaggaggtgg tggtggtgtt agtettttta tgagttegtg 720
tegtgttggt gagatgagat cgcccatggt ttggttggat taggcggagt tcttggatcg 780
attcggtgga gttggatctg cgatccttet tggggttggt tttaaatctt aattcgtgtce 840
gctgectteta tgatatcgcet atcaatcaat gagaacattt gggatcce 887
<210> SEQ ID NO 24
<211> LENGTH: 1650
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK107343; 1650 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:002-126-G05, full insert sequence.; ACCESSION: AK107343
<400> SEQUENCE: 24
acatcaatta gcttaagttt ccataagcaa gtacaaatag ctatggcgag ttcegtttte 60
tcteggtttt ctatatactt ttgtgttctt ctattatgecc atggttctat ggcccagcecta 120
tttaatccca gcacaaaccce atggcatagt ccteggcaag gaagttttag ggagtgtaga 180
tttgatagac tacaagcatt tgaaccactt cggaaagtga ggtcggaagce tggggtgact 240
gagtacttcg atgagaagaa tgaattattc cagtgcacgg gtacttttgt gatccgacgt 300
gtcattcage ctcaaggcct tttggtacct cgatacacaa atattcctgg cgtggtctac 360
atcatccaag ggagaggttc tatgggttta accttcceeg gttgccctge gacttaccag 420
caacaattcce aacaattttc atctcaaggc caaagtcaga gccaaaagtt tagagatgag 480
caccaaaaga ttcatcaatt taggcaagga gacattgttg cactcccage tggtgttgca 540
cattggttcet acaatgatgg tgatgcacct attgttgecg tatatgttta tgacgtaaac 600
aacaacgcca atcagcttga acctaggcaa aaggagttece tattagccegyg caacaacaat 660
cgggctcaac aacaacaagt atatggtage tcaattgage aacactctgyg gcaaaacata 720
ttcageggat ttggtgttga gatgctaagt gaggctttag gcatcaacgce agtagcagca 780
aagaggctac agagccaaaa tgatcaaaga ggagagatca tacatgtgaa gaatggcctt 840
caattgttga aaccgacttt gacacaacag caagaacaag cacaagcaca agatcaatat 900
caacaagttc aatacagtga acgacagcaa acatcttcte gatggaacgyg attggaggag 960
aacttttgca cgatcaaggt gagagtaaac attgaaaatc ctagtcgtgce tgattcatac 1020
aacccacgtg ccggaaggat aacaagtgtc aatagtcaga agttccccat ccttaacctce 1080
atccaaatga gcgctaccag agtaaaccta taccagaatg ctattctcte gecgttetgg 1140
aacgtcaatg ctcatagttt ggtctatatg attcaagggc gatctcgagt tcaagtcgtt 1200
agtaactttg gatagactgt gtttgatggt gtccttcecgec caggacaatt attgatcatt 1260
ccgcaacatt atgctgtcett gaagaaagca gagcgtgaag gatgccaata tatcgcaatce 1320
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aagacaaacg ctaacgcctt cgtcagccac cttgcaggga aaaactcagt attccgtgcece 1380
ttgccagttg atgtagtcge taatgcgtat cgcatctcaa gggagcaagce ccgaagcctce 1440
aagaacaaca ggggagaaga gcacggtgcc ttcactccta gatttcaaca acaatactac 1500
ccaggattat cgaatgagtc cgaaagcgag acctcagagt aatgtaattg agaactagta 1560
tcggcgtaga gtaaaataaa acaccacaag tatgacactt ggtggtgatt ctgttcgata 1620
tcagtactaa ataaaggtta caaacttctt 1650
<210> SEQ ID NO 25
<211> LENGTH: 1556
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK063995 1556 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:001-124-E11, full insert sequence.; ACCESSION: AK063995
<400> SEQUENCE: 25
atcacctgcet ctctgcaaac actgtgactt tgggtgagtyg agtgagtgag tgaagaggag 60
gaagatgggg aagggaggga aaggagccga ggcggeggceg geggceggtgg ccggagecgg 120
tgaggaggag aacatggcgg cgtggctggt ggcgaagaac accctcaaga tcatgecctt 180
caagctcceg ccagttggge cttatgatgt cegtgtcegg atgaaggcag tgggcatctg 240
cggcagcgac gtgcactacc tcagggagat gegcattgeg catttegtgg tgaaggagece 300
gatggtgatce gggcacgagt gcgecggegt gatagaggag gteggcageg gegtgacgea 360
cctegecgte ggcgaccgeg tggcgetega geccggcate agetgetgge getgecaggea 420
ctgcaagggce ggccgcetaca acctctgega ggacatgaag ttettegeca cccectecegt 480
ccacggatcee ctcgecaacce agatcgtgea cectggtgat ctgtgettca agetgecgga 540
gaacgtgage ctggaggaag gcgccatgtg cgagceegetg agegtgggeg tgcacgegtyg 600
cegeegegee gacgteggge cggagacggg ggtgetgate atgggcegegyg ggccgatcegg 660
cctggtcace ctgetggegg cgcgegegtt cggegcegacyg cgegtegtga tcegtggacgt 720
ggacgaacac cgcctetceeg tggeccgate ccteggegece gacgcecgecg tgagggtgte 780
ggegegegeg gaggacgtcg gegaggaggt ggaacggatc agggcggcga tgggcgggga 840
catcgacgtg agcctggact gecgccgggtt cagcaagacyg gtggcgacgyg cgctggagge 900
gacgcgegge ggcgggaagg tgtgectegt cgggatgggg cacaacgaga tgacggtgec 960
gctgacgteg geggcgatca gggaggtgga cgtggtgggg atattccggt acaaggacac 1020
gtggccgete tgcatcgagt tcectceccgcag cggcaagatce gacgtgaagce cgctcatcac 1080
ccaccgattc gggttctege aggaggacgt ggaggaggcg ttcgaggtca gegcecccegtgg 1140
ccgcgacgcece atcaaggtca tgttcaacct ctagatcgat ccatccatcg atcgatcgac 1200
agcaaaatat gtgacgggtt tggaacgtat gtcgatcgga caaaaaaatg tgtgcttgcet 1260
ttgctggttg cecgtgtctgt ctgtctctac atgaataaaa ggcggcaacg ttectgtecte 1320
atggactaag cgtgtgcatt gtctgtttca attcattcga tggttgttga acactagggg 1380
tgggaggggg gaaatcgaaa ctcgcagctce ggatcggcett gtagcaagtt cggcttggat 1440
cagcttggac tcgtaatctt aatgagtcga gctgagctag ccttttaact catgagctgce 1500
tcgtttaact cgttagtaca agatataacc aaaccttcegt aaacttggtg cttttt 1556

<210> SEQ ID NO 26
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<211> LENGTH: 831

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK108210 831 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-140-D09, full insert sequence.; ACCESSION: AK108210

<400> SEQUENCE: 26

accattttca ctcactcact cacactgaac tcctatggece tcecgecgteg tagccaagece

accggecgee getecggega gecgecgeceg atgettegte ttegtagage gegecgecge

cgecgecgte ggcegtcaacg cggcgatege tgecgtcegat gaccaccgece cagttccgge

cgeggecgee gecgecatgg acgacgtegt cggecgegte gegeggectyg cgcegecccag

cgegegegee atcatggagg ggacgcacaa gcagatcage tcecggeggeyg cctegggcegyg

ctactgcace gtgcegtggt gcagcatctg caccgggaat aacccgtteg ccattgecga

gttettgetyg tgctgcaace tcetgeggegt cectcetegee ggecgeccca gettcatcta

cattggagag aaggcgttct gcaaggagga gtgcaggteg aggtacgtgyg tggaggagge

getgegegayg gcgagggagg agaagcegecg cgecgecgee gecgecgecg cgtegecgga

gaagaagaag gaggcggcgg cggcgaggaa gggcggggag gagtgcaggg aggggagcat

cttettecate tgcgecgacg acctgtgaag aatgtgatgg atatgatgca tcatgegtge

attgcatggce ggatgataat cggagcttgg ctgtaataat aatcgatctce caccataata

taatacaata gtaatatact tagtgtactg taatgaggat gaataaaggyg gatcaaatca

aggccaccat gcatggctag tcgatatata tctgagtatt ttgtgttget c

<210> SEQ ID NO 27

<211> LENGTH: 1344

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK242579 1344 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA,
clone:J090009I07, full insert sequence.; ACCESSION: AK242579

<400> SEQUENCE: 27

ttggatcatc gaatctcgca ccgccactgg aacttgccaa cccgagaatyg acggcattce

aggacaacac catggccaat gggacggcac cgecgatcag tattgcegege cgcegecatcegt

acactgaatc ccccacaatc ttgcagatga acggcgtgat gacatggaac ccaagcgtca

ggacggtcac cggaattgca ggcaggatgg tagcagggceg ccagcaggceg tagccgageg

atctcagcat gctgeteccgg ccgacggaaa cgecggtgac aacaagcegeyg gtgatggagg

cgagcatcag gccgcagage gegceggttgg cgecgtcegac ggecttgaag gggaagaacyg

cgatgagegt cccggegaag cacgggaaga tggegttgge caaggccgga tccaccgecg

ggaagagctyg ggacaccage gagccgatge cggcgacgca ggcgacgagce agggagaagce

tgagggcgge gtagacgacg gccacgacceg ceccgagegt cgeccccaag gtgctcgacyg

caagtccegt gaagctgacce tcgtcgacge cgecgtecte catcgeggeyg aagctgaget

cecgegacgag gacgatggag gacaccacgt agacccacga gagcacgatce gccgecgtgg

acgggaccgg cccggagegg atggtggegg acggcagecce cagcatcccee ggccccaccyg

cegttecgac gatgaggete accgecgece agaagcetctt cttetecect ccaccggata

ccecegtecte gacgagegge gecggtgatt cttettegge ggegteggeg tegecgtagt

60

120

180

240

300

360

420

480

540

600

660

720

780

831

60

120

180

240

300

360

420

480

540

600

660

720

780

840



59

US 9,353,379 B2

-continued
cgctecgeca ccgecattge cgecteggeg acagccagga cageggcaac ggctgegget 900
geggeggege ggggttettyg gaagetagtg geggagggeyg acgegttegt ggetccggga 960
ggccgaggeg gceggceggegg cggagcggag aggggcaggt tgccggcgag gagggcgtgg 1020
cgaggtggag gcggctggag agtaacatgg tcaacggtaa attttggtag ggtcaaagga 1080
ggcgggtgaa ttectgggect cttttaccat tcgaggccca gtttttcaac atacgagttt 1140
ctaaaacatt ttggattggg aatttgaaga atgaataata atacgtagta caaactgagc 1200
ggattcatgt aaaaaaatac tgtaaaattt ctgcgtccta atggagcctc agcaaggcect 1260
tggaagattt gggattagag aaattaatat ggctgaattt acgtttccat tgaaacggaa 1320
gaattttagt gaattttcat tatc 1344
<210> SEQ ID NO 28
<211> LENGTH: 2078
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK065456 2078 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J013025D11, full insert sequence.; ACCESSION: AK065456
<400> SEQUENCE: 28
gggeggtete ctetecattt ttttectect atcgattttyg caatttagec cctagggagy 60
cagggaatce ggcteeggte cctgtgecge teccccegge tetecttgee tececttgete 120
ctecgatcega ggctgaageg gettcaggat atacattttt gtgggaatgg ggaattettg 180
ccaaaatgga acctatggga acaattacca gaacagcaac cggtttcaga atgaccgttt 240
tgcttetegyg tacgttgatg ggaatgatac tgaggattge tactecggget cgtcaaggge 300
cagcttageg ggtgetcetge ggcaaggget gaacctaaag tceccectgtece ttggatacaa 360
gactccaaat gtaagggagce tctatactcet tggccgggag cttggacagg gacagttegg 420
gaaaacatac ctctgcactg agattagcac agggtgtcaa tatgcatgca agactatctt 480
aaagagtaat ctccgatgtg tgtcagatat cgaggacgtyg cgccgtgaaa tccagataat 540
gcaccatctt tecgggccaga agaatatagt gacaatcaag gacacatatg aggatgagca 600
ggeegtgcac atcgtcatgg agctetgtge aggtggtgag ctettcagca agattcagaa 660
gcgaggtcat tacagtgaac ggaaggctgce agagcttata aaaattatag ttggcatcat 720
agaaacatgc cattcacatg gagtgatgca ccgggatcte aagccagaaa atttcectett 780
actggacgca gacgatgaat tctcggttaa agcaattgac tttggtctat ctgtgttett 840
cagaccaggt caggttttca gagaggtagt gggaagtcca tattatattg ctccagaggt 900
attggagaag cgttatggac cagaggctga tatatggact gctggagtga ttctctatgt 960
attgctgact ggtgttccte cattttggge agatacacaa agcgggatat atgaaaaagt 1020
actggatgga cgtattgatt ttaaatcaaa ccggtggccc aggatatctg acagtgcaaa 1080
ggatcttata aaaaagatgc tctgccctta tccatcagag cgtttgaaag cccatgaagt 1140
gctaaagcat ccatggatat gtgataatgg agtggctact aatcgagctc tggatccaag 1200
tgtacttecct cgtctcaage aattttectge aatgaatagg ttaaagaaat tgtctctcca 1260
gattattgct gagcgtcttt cagaagagga gattgttggg ttaagagaaa tgttcaaggce 1320
tatggacacc aaaaacagaa gtgtggttac atttggtgag cttaagggac tgaaaagata 1380
cagctcagtg ttcaaggata ctgaaattaa cgacttaatg gaagcagctg atgacaccac 1440
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ctctaccatc aactgggaag agtttattgc tgcagcagtg tctcttaata aaatagaacg 1500
tgagaaacac ttgatggcag cctttacata ctttgacaaa gatggaagtg gttttatcac 1560
agttgacaag cttcaaaagg cttgcatgga acgtaacatg gaagatactt tccttgaaga 1620
gatgattctg gaggttgatc aaaacaatga tggtcaaatc gattatgctg aatttgtcac 1680
aatgatgcaa agcaacaact ttggacttgg gtggcaaacg gtggaaagca gcctgaatgt 1740
agccctgagg gaggcacccec aagtatactg aactcctgte gectggcacce cccaagaatt 1800
cagtttgttc tcctgagcct ttcatctgtt tatcacaaca catagttgtg gatttgagag 1860
aagagagcca agactagatg gtttatcagt aatcacccta tagcagtggt ggaagaagac 1920
tctcttagta cctaatagca tataaatgtg tggtctaaag acatcgtata tgtatgaacc 1980
tcataagttc gttcgttegt tegtttggtt ggttggtttg ctaccctget atctaataat 2040
aatatcaata atacccgaag aacccctctt ggttctge 2078
<210> SEQ ID NO 29
<211> LENGTH: 729
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK107633 729 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-131-E06, full insert sequence.; ACCESSION: AK107633
<400> SEQUENCE: 29
aaaaattaaa ttttctaaat tacaagcaaa tcaaagctca tcgaagtata gctatggcat 60
tggcatcaga caagttcgtc ctctceegeca tegtgctege cgtectcace gtcegeggcag 120
cggeggeggg ctacggegge tacggegacg teggcgagta ctgecgegtyg gggaaggcgyg 180
tgtceccggaa cccggtecca tecgtgecgga actacatege geggtggtge gecgtegecg 240
ggggccgect ggactccegge aagcagecge cgcggcaget ccectggagecg tgetgceceggyg 300
agctegecge agtgecgatg cagtgeeggt gegacgegtt gagegtgetyg gtgegtggeg 360
tggtcacgga ggagggcgac cgcgtegecg ggatgatcte gcagcacgeyg gcegeccgggt 420
gegacgecege gacgatcgee gggatggcega gegegetgac ggactacgge cggtgcaacce 480
tgcagcacac tggtttecttt ggctgeccca tgtttggggyg tggcatggat taacttectt 540
agtaattaat taattaggcc tttgcttaat taattattta attagttatc cgggttactg 600
gataattaat tatcgatatt tgctagtagc atctatcatg tttggatgct gctttctecg 660
tgaatgtgat gataataata atcagaagaa ataaataaga agagttggat tcatcagctt 720
tccagtatce 729
<210> SEQ ID NO 30
<211> LENGTH: 1507
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AY196923 1507 bp mRNA linear PLN
02-AUG-2005; DEFINITION: Oryza sativa
glutelin precursor, mRNA,

<400> SEQUENCE: 30

complete cds. ;

(japonica cultivar-group)

ACCESSION: AY196923

gctatggaaa ctatggcatt ctctcgattt tctatatget tttgtgtect tetectttge

catggttcta tggctcagat atttagtcta ggcataaatc catggcaaaa tcctcgacaa

60

120
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gggggttcta gggagtgtag gtttgatagg ctccaagegt ttgagecget taggaaagtg 180
aggcatgaag ctggggttac agagtacttt gatgagaaga atgagcagtt ccagtgcacce 240
ggtacattag taattcgtcg cattattgag cctcagggec ttettttacce tegatactece 300
aacactcctg gectagtata tatcatccaa gggactggtyg tactgggatt gacctttect 360
ggttgcccayg caacttacca aaagcaattt aggcattttg gtecttgaagg aggaagccaa 420
aggcaaggaa aaaaattaag agatgaaaac caaaagatcc accaatttag gcaaggagat 480
gttgttgcac ttecttetgg tataccacac tggttctata atgagggtga cacccctgtt 540
gttgctttgt ttgtttttga tgtaaacaac aatgctaatc aactcgaacc aagacaaaag 600
gagttcttgt tagctggtaa caatatagag caacaagtgt ccaacccctce aatcaacaaa 660
cattctggge aaaacatatt caatggattc aacactaage tattaagtga ggccttagge 720
gttaacatag aggtgaccag aaggctacaa agtcaaaatg accgaagagg agatatcatt 780
cgagtaaaga atggccttcg attgataaaa ccaactatca cacaacaaca ggaacaaaca 840
caagatcaat acccaccaat tcaatatcat agagagcaac gatcaacaag caaatacaat 900
ggcttggatyg agaacttctyg tgcaattagg gcaaggttaa acatagaaaa ccctaatcat 960
gctgatactt acaaccctceg tgctggaagg attacaaatc tcaatagcca gaagttctcece 1020
attcttaacc ttgtccaaat gagtgctaca agagtaaatc tataccagaa tgctattctce 1080
tcaccattct ggaatattaa tgctcacagt ttggtgtata caattcaagg gcegtgctcga 1140
gttcaggttyg ttagcaacca tggaaaggct gtatttaatg gtgttcttcg tccagggcaa 1200
ttactaatta taccacaaaa ttatgtggtt atgaagaaag cagagcttga aggatttcaa 1260
tttatcgegt ttaagacaaa cccaaatgcce atggtaaacc acatcgcggg gaagaactca 1320
gttctcegtyg caatgecctgt ggatgtgata gctaatgcat atcgcatctce aaggcaggaa 1380
gctegtaget tgaagaataa taggggagaa gagattggtg ctttcactcc tagatatcaa 1440
caacaaaaaa tccaccaaga gtactcaaat ccaaacgaaa gtgagactca agaggtgatt 1500
taagccce 1507
<210> SEQ ID NO 31
<211> LENGTH: 264
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: OSU43530 264 bp mRNA linear PLN
05-FEB-1997; DEFINITION: Oryza sativa metallothionein-like type 2
(OsMT-2) mRNA,

<400> SEQUENCE: 31

tttgaaagaa

ggcagcggct

cagactgtca

gecgeegecy

ccctgeaact

agatgtcgtg

geggaggatg

tcatgggtgt

gagcaggagce

geggcaagtg

<210> SEQ ID NO 32
<211> LENGTH: 1065

<212> TYPE:

DNA

<213> ORGANISM: Oryza
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK064310 1065 bp mRNA linear PLN

ctgcggagga

caagatgtac

tgcaccttee

agagaacggg

aagce

sativa

aactgegget

ccggagatgg

aagggtcatg

tgcaagtgeyg

complete cds.; ACCESSION: U43530

geggatcegg

ctgaggaggt

ccgaggggtt

gcgacaactg

ctgccagtge

gaccactacc

dgaggecegge

cacctgcaac

60

120

180

240

264
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04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-107-B12, full insert sequence.; ACCESSION: AK064310

<400> SEQUENCE: 32

acactaccca gctcactgaa gtagcaacge agetcatcag tgtcaagatg gctactacta 60
agcatttgge tcttgecate cttgtectee ttageattgg tatgaccace agtgcaagaa 120
cectectagg ttatggeccee ggaggaggag gtggaggtgg tggtggtggt gaaggaggeg 180
gtggtggtta cggtggatcg ggctatggtt ctggttetgg gtatggtgag ggaggtggta 240
gtggaggtgc tgccggtgge gggtatggge gtggtggagg cggeggceggce ggtggtggtg 300
agggtggtgyg ctecggetet ggetatgggt ctgggcaagg ctetggetat ggtgcaggtg 360
ttggtggtge tggcgggtat ggtagtggtg gcggaggtgg tggtggccaa ggtggtggtyg 420
ctggeggeta cgggcaaggg tcetggetatg gtteeggeta tgggtegggt getggtggtg 480

ctcatggtgg tggttatgga agtggtggcg gtggcggtgg cggtggaggc caaggtggag 540

getecggete tggetetgge tetggatatg getcetggete tggcggagge aacggacacce 600
actaagctca tttectcectat cagctageta caatatagec tgttgttata agtgaaccgt 660
gatcagtgat gagtctctcet cgctgettta caaagagcett gteggattgt atcgatatag 720
cactgtgtac tggcttgccg tttcatcaca taaagttgge aaagcctagt aaataaaacyg 780
accttttgta ctcagatcat acttctgtta ttcacggagc tgatgttcac taagattgat 840
atgcaagaac atagatttaa cccttgtect agetagttgt ttacatagta agcatgcaga 900
atggacttgt taactctcgg tgatcttgag ttgtaaactyg gacttgttet cagtaggget 960

gctagctage atttctagat tccaacatgt tcgcttacac ggtgttaaaa aaatattgcet 1020

gcagattgta atgagactac ccagataaag tttcaattgg tcagc 1065

<210> SEQ ID NO 33

<211> LENGTH: 1139

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK064485 1139 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-111-B07, full insert sequence.; ACCESSION: AK064485

<400> SEQUENCE: 33

catctttact aaagaagatg gtaaaatttt agataagegt gtcacagace ttcagttgga 60
agacttcctyg ctatatggece cacaaaatga gcagggaaag ggtggaaaac ccttgctacg 120
gaaactgaaa gatggtcgga tagtgaattyg gaatgtgcag tcagatgacc ctetttgeac 180
acttcaagaa gctttcgaga aggtcaatce tagattggge ttcaatattg agctcaaatt 240
tgatgacaat cttgaatacc aggaggaaga gctcacttgt atcctecagg ccatcctgaa 300
ggttgttttt gagtatgcca aggatcggece tattatttte tctagettee agectgacge 360
tgcacaggtt atgcgaaaat tgcaaagcac ataccctgtt tactttttga ctaatggagg 420
cacagaaatc tacgctgacg ttaggaggaa ctcattggaa gaggccatca agctatgect 480
cgccagegge atgcaaggaa tegtgtegga ggcacgagga attttcagge accccegetge 540
tgtaccaaag atcaaagagg ctaacctcte cctactgact tatggaacac tgaacaacgt 600
accggaggeg gtgtacatge aacatctgat gggggtgaac ggtgtgatceg tcgacctagt 660
gcaggagatc accgaggceg tctcetgaget catcaccgte ceggagectyg acctgaacge 720

cgataatttg agcaatgggg cagcaaaaga cgecgcaacg ccacatttcet cgcagtgtga 780
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aatctcattc ttgctgaggc tcatccctga gettgtgcaa taatcgatcce agttgecttg 840
ctggtctgeca gactttagtg actgatctgt atacaggaag aagaggagag accccttgtg 900
gagggttaca agtttacaaa acttttaaat aggttgatgt actagagcta agccctggtc 960

ctgtttttta atttgccetyg gggacgtttg gattcatgat ggatcatgga tgatgcatcc 1020

tgtagcaagg agttgaaaca gttgttgtta ctgttgtatc tgtaagactg taacgacgac 1080

ctatttgggt ggagttgaat tgcaatgcgg aatttggcaa aaaaaaaaaa aaaaaaaag 1139

<210>

SEQ ID NO 34

<211> LENGTH: 957

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK101309 957 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J033033N23, full insert sequence.; ACCESSION: AK101309

<400> SEQUENCE: 34

ggttcgatece aagaagcaga gaggagaggg attcttgttt tcettgatcat ccatggegeg 60

getgeggegt ggtcetegaac acctggggceg geggtacgeg ttetacgegg cgtaccacte 120

caaccecggeg aacgtgetceg tccacgecgt gtgegtgtgg ccecatcctece tcaccgegat 180

gctecegete cggtacgege cgccgetgece getgetecga ttetactgec cgetetgecg 240

ccagtaccte cccegtgcage tcggcettece cgtegecgte gegetgggeyg cgtactacge 300

getcatggac cgecgegegg gegecgeage cgeggegete tgegtegecyg ggtgggecge 360

cgggacgete ctegecgacg cegegggget ctggacgtte cgegacgegt ggaggecget 420

getcacegeg caggecgtge tetggtceege ccagttette teccacgect tettegagaa 480

geggeggecyg gegetggtgg atggeceggt gcaggeggtg gtgacggege cgetgttegt 540

cttcatcgag gtaattggee gtgttegtte gagttggteg cegtgeggeg atggegacceg 600

ccaagtgttc gatttaatgc gagtgcggtt gctceccgtgtt tttgcaggtg ctgcataggt 660
gtg g gc gagtgcegy g gtg gcaggtyg g g9

tgttcgggta cgagecgacg ceggggttet acaagegegt ccaggegagg gtggeggega 720

tgcacaacgg gccgecggea ceggegeegg cgecggagaa gaaggaggag gaggagaagg 780

agaacgtgag caaggcgacg caggaggaga gcgccgagaa ggattcegtag gtgttttcga 840
gggagagtgt gacagacagg agaggcagag ctcgggatgt tatgaacttg taatagcttg 900
ttcatgtata gtagtagtat aataataata ctaagaaaat aaatgagttt aattttc 957
<210> SEQ ID NO 35

<211> LENGTH: 630

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK107983 630 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-135-E08, full insert sequence.; ACCESSION: AK107983

<400> SEQUENCE: 35

aacacagttc atcggcatct tctcacactce tagctcacag cttegeggtt tccacgcact 60

tgaaaactca cgtttccaag ccggaaaacc atggctceget tegecgtagt cgcecgecate 120

gtegecctee tegeggtcac ggccgecgeg caggcecccegg gageggecce cgteccggeyg 180

cccaagatgg cccegetgee cgctcceeceg gegaggtece cggecaccge cccecgegecyg 240
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gtcgeccacce

actgacgecc

tcegteteceyg

ttegttgeeg

atttgatcga

gacagcgaga

atggaatata

cgcccaccge
cegecgecaa
ccececgacegy
tegeeggege
cgegttgttt
cactgatatt

ttctttcatt

<210> SEQ ID NO 36
<211> LENGTH: 1412

<212> TYPE

: DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK099918 1412 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013116J24,

<400> SEQUENCE: 36

gactcacaca

gcagccatgg

cecegeagecyg

aactccatct

cccatcaagyg

acctacgeceg

tacgagctct

dgcggeggcy

cacctgttec

aagcacgecg

aagctgttca

gtggtcacca

aacgtgatgg

acgggegtca

ctcgacatga

atgatcgtca

ttcggageca

cggccgaacy

ctgatcctygg

taaaaaaaaa

tggactttece

ctggatgttyg

gettgectga

aaaggatgag

cactctcecte

ccaccaccgce

cccgcaacce

cgtegtegte

agtccategt

acaccgacgt

ccaaggaccc

cgtggetegg

tcgacgaget

cgctetteac

acgcegtege

actgggeget

agtccagggt

agcggetgea

acaccgecga

ccggecatgga

tgatgatcte

ccatcgacgyg

cgtcegaagga

tccgcaagac

cctgtgtttt

attagegtct

tgagggcaag

gaaataaaaa

<210> SEQ ID NO 37
<211> LENGTH: 2771

<212> TYPE:

DNA

cgegtegecyg
tgcccectee
cgceceeget
ggtegecgee
atacggcgag
cagatgttta

tattattacc

sativa

atcccagage

gtcecagecte

caccgtetee

gtccactece

gtctegegag

cgtegtegte

ctcegteage

cgggcagctg

ngCgthCg

ctccacegte

cgtegaggac

ggtgtcgatg

ggtggtgage

ggacatcgge

ggacgagatc

ggtcgccgag

cggccagaag

cacgatcaag

cgacggcgag

gtggtggtga

tttttcggga

tgttcatage

aaaacttcca

tgattcagtyg

tcceccatgg cgtcetecace ggeccegecc

geegteaccee
gectecteca
gecategtgt
attctttttt

cacttgtcat

aagaagctca

ctcaagacct

gtegegeege

ccctacgace

atgacccgge

ggCgCngCt

gtcegeegtea

ttcteegeca

tacgacgagc

atgagccgec

ctcatcgtca

aaccacgaca

tcectgeggee

atgatcgacg

gtcegectcea

atcgacggeyg

geggegeace

aaggeggegy

atcgtggacyg

cacggaggag

tttgcattga

acttccactg

tggatccgte

ccC

cgteegeggt
cgtacaccge
tctagatgga
gtgattetgt

gtttgatgag

gcetectecte

ccttegetygy

gcaccggcgyg

tcaacgccat

ggtacatgac

CCgngggCt

tcgagcagte

tggtggtgcg

aggaggacta

tcectggegey

aggagggecy

cgcagtegtyg

acgacgggec

cegtgecegy

ccegegaggt

cccegagaat

tggcgctgaa

¢ggcggegygce

cctgagcgaa

ttggggacga

tccecttgtt

ccaccgtgty

tctetgggag

cacccectee

caccgecage

tggatggatg

tctatttaca

atgattatcg

full insert sequence.; ACCESSION: AK099918

ctctegeatyg

cgegegecte

cgccatetge

caggttcage

cgacatgatc

cteectgegey

ggtgtcccce

caagceggeg

cgtegteate

ccccaacgty

CgthgngC

catggaccce

gtteggegece

catgcgegece

cgtececegge

gggcccgacyg

ggCgCthgC

gcacceggag

tagaacaggg

gaagaagatg

tgttttaget

tgtgtgetet

gaatgaataa

300

360

420

480

540

600

630

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1412
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<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK100306 2771 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J023078G01, full insert sequence.; ACCESSION: AK100306

<400> SEQUENCE: 37

gagcatccat cggttctctg ctetgttcat ccatagagtt tectectett ctectttagt 60
gcaaggcttyg aggatccatc tagaagatag caatggggga aactactgga gaacgtgecc 120
tgaccegtet ccacagcatg agggagegca tcggegatte cetetecgeg cacaccaatg 180
agcttgtgge tgtcttetcea aggettgtga accaaggaaa gggaatgceta cagccccace 240
agatcattge tgagtacaac gecgcaatce ctgagggega gegtgagaag ctgaaggact 300
ctgccttaga ggatgtectyg aggggageac aggaggegat tgtcatcect ccatggattg 360
ccecttgecat tegeccaagg cctggtgtet gggagtatet gaggatcaat gtaagcecage 420
ttggtgttga ggagctgagt gtccctgaat acttgcagtt caaggagcag cttgtggatg 480
gaagcaccca gaacaacttt gtgcttgage tggactttga gccattcaat gectecttec 540
ctecgeccate gttgtegaag tctattggea atggggtgea gttettgaac aggcacctgt 600
cgtcaaagcet gttccatgac aaagagagca tgtacccccet getcaacttt cttegtgege 660
acaactacaa agggatgacc atgatgttga acgacaggat tegcagtcte gatgetctece 720
aaggtgcatt gaggaaggca gaaaaacatc ttgcaggcat tacagetgac accccatatt 780
cagagttcca tcacaggtte caagagettg gtttggagaa gggttggggt gactgegete 840
agcgagtgeg tgagactatt caccttetet tggaccttet tgaggecect gageegteceg 900
ccttggagaa gttecttgga acaatcccaa tggtgttcaa tgttgttate ctcetecccege 960

atggttactt tgcacaggct aatgtcttgg ggtaccctga taccggtggg caggttgtct 1020
acattttgga tcaagtccgt gctatggaga atgagatgct gectgaggatc aagcaacaag 1080
gtctaaacat cacaccaagg attctcattg tgaccaggtt gctacctgat gcgcatggca 1140
ccacatgtgg ccagcgcctt gagaaggtcce taggcactga gcacactcat atcctgegtg 1200
tgccattcecg aacagaaaat gggactgttc gcaaatggat ctcgegtttt gaagtctggce 1260
cttacctgga aacttacacc gatgatgtgg cacacgagat ttctggagag ctgcaggcca 1320
ccectgacct gatcattggg aactacagtg atggcaacct tgttgcatgt ttgctggcac 1380
acaagttggg tgtcactcat tgtacaatcg cccatgcact tgagaaaacc aagtacccca 1440
actccgacct ttactggaag aagtttgagg atcactatca cttctecctge cagttcacag 1500
ctgacctgat tgcaatgaac catgctgact tcatcatcac aagtaccttc caggagattg 1560
ctggaaacaa ggaaactgtg gggcagtatg agtctcacat ggcattcaca atgcctggcece 1620
tttatcgtgt tgtccatggt atcgatgtct ttgaccccaa gttcaacatc gtctctectg 1680
gtgctgacat gtccatctac ttecccattca ccgaatcaca gaagaggctc acctctetece 1740
atttagagat agaggagcta ctcttcagtg atgttgaaaa cactgagcac aagtttgttce 1800
tgaaggacaa gaagaagcca atcatcttct cgatggctag gctagaccat gtcaagaatt 1860
tgactggtct ggttgagttg tatggtcgga accctcgect gcaagagcta gtaaaccttg 1920
tggttgtctg tggtgaccat ggcaaggaat ccaaggacaa agaagagcag gctgagttca 1980
agaagatgtt taatctgatc gagcagtaca atttgaatgg ccacatccge tggatctecg 2040

ctcagatgaa ccgtgtccge aatggtgage tctaccgcecta catctgcgac atgaggggag 2100
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cctttgtgca geccgctete tatgaggcect ttgggctaac tgtgattgag gcecatgacct 2160
gtggtcttec aacatttgca actgcctatg gtggtccage cgagatcatc gtgcacggceyg 2220
tgtctggcta ccacattgat ccttaccaga acgacaaggc ctcggcgctg ctegtggagt 2280
tctttgagaa gtgtcaggaa gacccaaacc actggatcaa gatctcgcag ggtggacttce 2340
agcgcatcga ggagaagtac acatggaagc tctactctga gaggctgatg actctcectecg 2400
gtgtctacgg tttectggaag tatgtcacca acctcgacag gcgtgagaca cgccgctacce 2460
tggagatgct gtacgccctce aagtaccgca agatggctac caccgttcca ttggccattg 2520
agggagaggc ctccaccaaa tgatctggcce ttacccggtg aaaagaatgg gcaatgggtg 2580
ctccattgtt gcagtgctga tccaggggtg aagaaaaaca gaaatcgagg aacgaatgca 2640
tccatttagt ttctaagggt ttagttgatt tcagggccag ttcttgtggg gttttcaatg 2700
gaagaaattg atgtaatgct ctggcctttt catggatact atgaatgaaa taaatgaata 2760
acaagattct ¢ 2771
<210> SEQ ID NO 38
<211> LENGTH: 692
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa

<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: X83434 692 bp mRNA linear PLN

09-0CT-1997; DEFINITION: O.sativa mRNA for lipid transfer protein,

bl.;

ACCESSION:

<400> SEQUENCE: 38

cacagctect

tggccgecat

geggeggete

ccaccaccac

tcagecggect

cctacaccat

cggaggatga

gttatctgtg

gcatacatgg

gatcgactat

ctgcatgtac

tatatagctce

cttggtegee

cagctgegge

cegecegteg

cgcecgacage

caacgccgge

cagcecectec

catgcagege

tttatgctga

ttgatcgece

acgtacctga

atggagtact

tttttegtaa

<210> SEQ ID NO 39
<211> LENGTH: 2882

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK070414 2882 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J023053H09,

<400> SEQUENCE: 39

X83434

ctcegtggeag
caggtcaact
geggectget
cgcaccgect
aatgccgeca
atcgactgcet
cggecgagat
ataaaatgag
ggceggtcac
gagctagaga
acttgtacta

aaaaaaaaaa

sativa

ctectgetect

cegecgtgte

gcageggegt

gcaactgect

gecatccecte

ccagcgtgaa

gecagectgteg

agctagctag

tacgctatct

tcagtttttyg

cgtgegtgta

aa

ggegggecca
geecctgecte
caggagccte
caagaacgtyg
caagtgcgge
ctaatccgat
tctcacgett
ctaggtcgat
gtttccttaa
taccatatge

cgttgtggat

cacaccacca

agctacgece

aactcegecg

gecggcagea

gtcagcatce

cgatcgctac

tgtatcttgt

ccatcgecat

tttattegte

atatgtactt

tatacataga

full insert sequence.; ACCESSION: AK070414

gtcatttcat cgaacacctt gcaatcacce tctcaccace gctagagatce accattgtga

ggctceccegyg ccggagetgg aggttggagyg gagtggagga agagecgtge tgecgecegte

gecatggggyg aagccaggta gecgetggac atcaagaaac gecgtegage accttacatc

60

120

180

240

300

360

420

480

540

600

660

692

60

120

180
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geegetgtet gecectgtee tgcaccgegt cgagctecac ttegeegegt ttegecatcet 240
cgeegteteg cgaaattgta tatcggttag tegtgaggea acgtatgcag cttecaggag 300
gtgaaggttyg atcaagatca tatcaagaat aagaactatc ctgagcagag tattgaagag 360
aagcecttgt tagtacgett gegtacctaa caagatgatce ggagtgceggt tcetgttcetag 420
gtctegttee ccagtcgact gcttgtggca tgtcaactga gcccttgtat tattttgtcet 480
tccactgttg tttctctgat agttgttgge ctgcctggece ctaatgtaag tatttaactce 540
tcttagectg aattcatteg tgatatgttg tgattcgget atgtatgtgt gtaccaacta 600
ctgatccagg gattggtact gataaacaca gaagatttcce gatttacaaa atcgggggte 660
gacatgccag atctggcgga ggggagggcece ccgccatgtt gecgectecce tteccgetgg 720
atctggcegga gaggagggtg ccgccgette cgggecgett ccteccctece cgteggetet 780
ggcatagggyg agcacgccge cgtgetgecg ctggaccace gectccecte ccatcggate 840
tggcagaggg gagggccccg ccatggtgga tggaggagga ggagaggagt gctgecactg 900
ttgtggatgg aagaggagga gagaggagaa ggaagaaatyg gagagaaaga aggaagaaga 960
agagaggagg aagtggattg cgggtgcggg agatagagtt cgagagagag ggaggggagy 1020
aagagataag gatgggagta gatagggtgg ctcagctcgg ctcggttagt tceggcagata 1080
ggtgtcggtt ttaaaaaaac cggcacttat aatatattat aggtctcggt ttttaattaa 1140
ccgacaccta taatatatta cagatgccgg tttttttett aaaaaccgac acccatagta 1200
taagtgtcga tttttcttta gaaccaacac ctatagttgt ttaaaggtgt cggttttttt 1260
atgttttcat cccgttgagg tttgaaaaac attatatata ggtgccagtt ttagcacgtce 1320
cggtacctat agtgccgata tatatgtcce tttttgtagt agtgatccct cggaataata 1380
gtaaccaaac aatattctta ttctgcaggt gtgaacaaat taaacttagt tttgtcttga 1440
tcatctgcca actattcttt ttaaggttaa ctgtcgacta ctcgcattte tcatatacce 1500
atcctecteg tggaaaacag ttcectectcect agactatgtt tagttcctaa aaaaagttga 1560
aagtttaggg aaagttagta gtttggaaaa aaaattgaaa gttcatgtgt gtaggagaga 1620
tttggatgtg atgtgatgga aagctggaag ttgggggtga actaaacacg gccctagtgt 1680
tctectegtte cccaaaatta atataaatat atttactett tctacacatt tacatcaaca 1740
caattcgcaa tatgcgaaga tcgtttcata ttgecctteca cgtgtaccgt aaaaggggag 1800
caaatacagt cgacagtgga tggaggggaa tagctctggt tttcccaaca gccaaccacce 1860
agctgctaag ctagctccca atcgtattga atgaacgtat ggacacatgce accgtttaaa 1920
caccacaaac ccatccttge tttgttaatt gctcgatcte ttgcagctge gtgcaccgca 1980
tctgtgcatg catccacact agcaactcta cctatttaag cccctgcatt cccgegtatt 2040
ctecctcatece atctcatcag caacgaacca attcacaccg atcgatcgag caacagtagt 2100
aggaaccatg gcccgtgcac agttggtgtt ggtegecegtt gtggcagcte tgctcectegce 2160
cgececgeac gecgeegtgg ccatcacctg cggecaggte aactccgecyg ttgggecctg 2220
cctecacctac gecegeggeg gegecggece gteggeggee tgctgcageyg gegtgaggag 2280
cctcaaggee gcagecagca gcaccgetga caggegcace gegtgcaact gcectcaagaa 2340
cgeggeccge ggcatcaagg ggctcaacge cggcaacgece gcecagcatce cctctaagtg 2400
cggcgtcecage gtccecctaca ccatcagcecge ttecatcgac tgctccaggg tgagctgagce 2460
tatcgatcgg atggatcatt tatatgcata cagaagcgcg acggtgggtce gatgtgtgga 2520
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gecgatcgaa
gagctageta
ceceggecggt
ccttetegag
caactccttyg
acatatatag

ct

ttetgtatce

aggtcgatca

caggctaget

gtgtacgtgt

tactacgtge

ctetttgtag

<210> SEQ ID NO 40
<211> LENGTH: 984

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK103220 984 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J033122018,

<400> SEQUENCE: 40

gactcaccte

tegtgttegy

gggagggatg

catcggggac

caatctccac

cggcaaggac

caccteegec

ctccacctte

tgtagccaag

agaggaagge

ggactcgaca

gagcaggaag

cattgagggt

gttttagtac

ttattattat

cacactgtga

gaggactgcet

ctetgettet

tcaaaagcct

ggggacgagt

agcgeggtgg

tccaaggeca

gtcaaggcce

tactaccgeg

gacaacgtcg

atgttggtgg

aaagcacttg

aacgtgagga

atcttgaatt

gattcgaagg

attattatta

tatctgtaaa

cactgagata

ttgtgetgtt

<210> SEQ ID NO 41
<211> LENGTH: 2439

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK121856 2439 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J033102G02,

<400> SEQUENCE: 41

aatattagta

atcaccatge

agetttette

accagagaga

ttgttttgga

agctccacac

sativa

cccaccacct

¢gecgeggey

¢ggaggggga

ggaagagcaa

ccatcggegt

agatctggga

gegecttegyg

gtegetgget

gcaacaagtyg

ctgaagctga

cagctttega

cggactecta

atgatcagaa

ttggattcac

cttgtaatce

caaagtgaga

acct

sativa

gtatctgtac gtattctgga ataaaaagat

atgcatgtgt
ttettgtgtyg
gctagetaga
atattacaca

tagtatagat

cactacctct

agctcgaget

gacggaggag

cctgetgtec

cgagttccag

caccgeaegge

cgcectecte

ccaagaactce

tgatctggat

agggctgtte

gatcgtaatc

caaggcggag

acagtcaaac

tgtgatatga

aaattgtttt

gaagaatagt

gtgcatccat
ttcatctegt
gattctacat
tacatatagce

actctcatct

cgcegegaga
cattcgcatt
tacctgttca
cgctacgece
acgcagagca
caggagcgcet
gtctacgaca
aacacacatt
aatatccgtyg
ttcatggaga
aaggagatct
ctatcectca
cggtttggat
aggttttttyg
ttggtttggt

tgctggtaat

ggttgatcgg
acgttttget
gcatgtactg
tetttttggt

gtgacgtect

full insert sequence.; ACCESSION: AK103220

gcagcagege
ccggagggga
aggtggtgat
gcaacgagtt
tggacatcaa
tcegegeegt
tctecegecey
cggacacgac
aagtgccggt
cctetgetet
acagcaacgt
atagggtaag
gttgctaggg
ttcattaata
tactctggta

gaatagttga

full insert sequence.; ACCESSION: AK121856

gecgectegt tegettetet cttecectte cttecattee agetagcaac cgcaagteceg

caacgcgaga aacgcaggca gcaaagcaag cgaacccaaa getggecteg cactcacact

gacagccttyg ctetectect cecectatat ctetectece teectegecyg cctectecee

2580

2640

2700

2760

2820

2880

2882

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

984

60

120

180
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aatcctccaa accctaatcce cccacctcac tetetcetega tetegtgete tectecttte 240
gecgagegegt tetttggagg ggagatggeg gaggagecac agcecagaggce cgegeccgec 300
geggtggegg cgacgaccga ggtggceggtg gecggagaagg cgeccgtgga ggcggagaag 360
gagaagaagg tggaggagga gacgccggcg gtggaggccg aggcgaagga ggagaagaag 420
gatgaggcgg cggceggegge ggcggcggga ggtgatgagg ccggggcgat agaggggacce 480
ggatcgttca aggaggagag caacctggtg gcggacttge ctgacccgga gaagaaggeyg 540
ctcgatgagt tcaagcagct gatcgecgece gecctegeeyg ccetgtgagtt caatctgect 600
cceectecge cgecteccaa ggcgaaggtt gaagecgeceg ttgaggagac caaggcggag 660
gagaccaagyg ccgaggagga acccaaggct gaggagecgg ccaaggagga ggagcccaag 720
geegaggtgg cggeggegge ggcggcgcecg ccggaggcag gaaccgagga gccgaaggcg 780
gaggcgtegt ccgaagagge caagaccgag gagccgaagg ccgaggeggce ggecgacgag 840
ccggecaagg aggagtccaa agctgaggeg gegecggetyg aggaagccaa gccggecgag 900
ccggagecgg aggagaagac cgtcegtggte accgaggaag aggcggccac caagacggtg 960
gaagcgatcyg aggaaaccgt cgtgeccget getgetgege ctgetgecge cgecacggag 1020
gaagccgegyg cgecggaace ggaggtgcag geggeggegg cgectgagec cgtgttgatce 1080
tggggcgtgce ccectggtagyg cgacgacgag cgcaccgaca cggtgctcecect caagttectg 1140
cgegegegeg agttcaaggt gaaggaggcce atggcgatge tcaggtcgge cgtgcetgtgg 1200
cgcaagcget tcggecatcga gtccectecte gacgecgace tegecctgece ggagetcgac 1260
agcgtggtgt tctaccgegg cgccgaccgce gagggccacce ccgtgtgcta caacgtctac 1320
ggcgaattcece aggacaagga cctgtacgag aaggcattcg gegacgagga gaagcgggag 1380
cgcttectca agtggcgcat ccagctgctg gagegcggca tcectgtcecgeca getcgactte 1440
tcgceccagtg gecatctgete catggttcag gtcacagacce tcaagaactce geccacctatg 1500
cteggeaage accgegecgt cacccgecag gecgttgete tgcetccagga cgactaccce 1560
gagttcatcg ccaagaaggt gttcatcaat gtgccatggt ggtatctcgce tgccaacaaa 1620
atgatgagcc cgttcecctcac gcagcgtacce aagagcaagt tcatttttge cagcccagcece 1680
aaatcagctg agaccctcett cagatatatc gcaccagagc aagtccecctgt ccaattcgga 1740
ggtctcttca aggaagatga tcctgagttc accacctcag acgccgttac cgagctcact 1800
atcaaacctt catcgaaaga aaccgttgag attcctgtca ctgagaattc cacgattgga 1860
tgggagctce gggtgcttgg atgggaggtg agctacggag cagagttcac tcectgatgece 1920
gagggtggat acacagtcat cgtgcagaaa acgaggaagg tgcctgcaaa tgaggaacca 1980
atcatgatag gcagcttcaa ggttggcgag ccaggaaaga ttgtgctaac gatcaacaac 2040
cctgcatcaa agaagaagaa gctcctctac agatccaagyg tcaagagcac cagtgagtce 2100
gtttgaggtt gcagctgcct gatcaccaga ttcaccacaa tggcagctga actcattcecce 2160
tgatggaaga gaaacctttt ggttttggtt ctttaattta ttggttttgce tgttttggtt 2220
cacattttgt atttgtttaa ttaaaaacca aagtgagctt gtttttgtga tagttggaag 2280
gagagggttg atatgatata atgacatcgt gatggtttgt tgagggcaga ggacaaaaat 2340
tgtggaagga ctgaagaata tctgctgctt tgtatatctg tectgtacatt gcecatctetgg 2400
attctcatgg acatgttaaa tttagaagta cttgtcatc 2439

<210> SEQ ID NO 42
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82

<211> LENGTH: 536

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK062758 536 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:001-106-G10, full insert sequence.; ACCESSION: AK062758

<400> SEQUENCE: 42

atcctgcaca cagccatttce acttgetttg ctecacgect ccacctacct aaatcgetcet

cattagtact caattaagtc gatcggcgag cgattcageg cggctccteg accgatctet

cegtttegte agatcgatcg atcgatcgat cagggcetgtyg tattgcegecyg tgtagtacgt

gagaggatcyg gagtcggage agcgagcgag atttgttgaa gcaaattaag tagatcgatce

tcatatcgat catccttaat taatttatca tggagctggt getggtgata tcegetgecge

tgctggeget catcataatc gtcgccateg tectetgegt catctgecege tagettaget

gattccttee tgecteccgeg atcattttge atacatgtag tatgtcagta tgtggtgeat

caaatgtgat cattttgccg ccecgttgttyg ttgggcacgg tgattgacga cagaaagaat

tactccctte atattttaat gtatgacacc attgactttt taaccaacgt ttgacc

<210> SEQ ID NO 43

<211> LENGTH: 2026

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK103306 2026 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J033125E13, full insert sequence.; ACCESSION: AK103306

<400> SEQUENCE: 43

gegagecgeyg cgagecgcgac acacacagag gaggaggcecg cgegcegegac gegagctege

cctetgegty cgcegecgeg aggtcgecge cgecgecgee gecgtegate ggegeccgat

cgatggggag ctgctactcce gectacgect cetegegeaa getgegegge cgcatcagca

agatctccct cgtcatccce gaccceggtee cegacgcecga ggecgecteyg ccgegcaagg

acggegtega tggcgacgge gacgacgtga ggggtggtgg tggtggetgt gacgatggeg

gtgacgtegt cgecatcgeg acgacgacgg cggacgagtt cgegeggegg tacgtgetgg

ggaaggagcet ggggcgeggg gagttcegggg tgacgcggeg gtgcagcgac gcggcgaccg

gggaggceget ggegtgcaag acgatccgga agcacaggeg cctggegecg cegegggtga

cegeggegaa ggcggeggee gegcacgggg aggacgtgaa gagggaggtyg gccatcatge

ggegecatgte gteggegteg tegtegegeg ggggeggege cgegtegtece gecgecgtgy

tgeggeteeyg cgaggcatge gaggacgecg cegacggete cgtecaccte gtcatggage

tctgegaggg cggcgagetg ttcgaccgea tegtggegeg cggacactac tccgagegeg

cecgecgecaa catcttecge accatcegteg acgtegteca getgtgcecac tcgaacgggg

tgatacaccg cgatctgaag ccggagaact tectgttege gaacaaatcyg gaggactcge

cgctcaaggt catcgacttce ggectcetegg tgttettcaa gecaggcegac cggttcacgg

aggtggtggyg gagcgegtac tacatggege cggaggtatt geggeggage tacgggecgg

aggtggacgt gtggagcgcce ggcgtcatce tctacatcect ccetetgegge gtcectcecat

tctggggaga caacgacgag aagatcgege aggcgatcet cegeggegee atcgacttca

acagggagcce attgccgagg gtctcegeca acgccaagga cctegtcagg aggatgettg

60

120

180

240

300

360

420

480

536

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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atcctaaccce atccaccege ctgacggcca aacaagttcet tgagcatcca tggctgaaga 1200
acgcggacac ggcgecgaac gtgtcgetgg gegacgeegt gegggcegagyg ctgcagcagt 1260
tctececgecat gaacaagttc aagaagaagg ctctcecggagt ggtggcgcgg aacctgccgg 1320
gggaggaggt ggacaagtac gtgcagatgt tccaccacat ggacaaggac aagaacgggce 1380
acctgtceget cgacgaactc ttggaaggece tcecacatcaa cggcecagecce gtccccgage 1440
ccgagatcag gatgctactc gaagccgegg acacggacgg gaacgggacyg ctggactgeg 1500
acgagttcegt gacggtgtceg gtgcacctga agaagatgag caacgacgag tacctggcegg 1560
cggcgttcaa ctacttcgac aaggacggca gcgggttcat cgagctggac gagctgcggg 1620
aggaggtggg cccaaacgag caggccatcce tggagatcct cegegacgte gacaccgaca 1680
aggacggcceg catcagctac caggagttcg agetcatgat gaagtccgge gccgactgga 1740
ggaacgccte caggcactte tccagggcca acttcagcac cctcagcagg aggcetctgea 1800
aggatactct tactccctga tgatcgatga tgcccaacaa tctcatcaac tttgtttcat 1860
caaggcttat aaactgcaca tctttcacct tcaccagaca gggataacta gagagagata 1920
caagaccaac ttagagaaat gtattggagt ggcaacacga tgcgatgctg cgcttggatt 1980
gtgaaatgag aaatggaact gaaatgggga tcgtaccggt tttgcet 2026
<210> SEQ ID NO 44
<211> LENGTH: 1154
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK061207 1154 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:006-210-C03, full insert sequence.; ACCESSION: AK061207
<400> SEQUENCE: 44
atatcgatct gatctctcta tatattttat ggattaccte tcetgttttta agggaagage 60
tagcgatcga gctccagtag tatacgtgca ctttgggttyg ctcatgcact ggcttaattt 120
ctgaagatga gtaatctgct caaggctaag agetgggtac cagaggagaa agctgcagceg 180
actgcttetyg atgaacagaa tgacaagata aagaaagtcce gggaactcect gggaagccag 240
atgacagcag agatgccgtc attcttgteg gacgccacca tcecgecgett cctecgggea 300
aggaactgga gcacggagca agcaaccaag gctctcaaag agactgtcaa atggaggcegt 360
cagtacaggc cggacacaat ccgctgggaa gacattcctyg gaagggagca cgaagctagg 420
agaacatata tagccgacta ctttgataag aatggaagga tcegtcttcat atcgaatccg 480
acaattaaga gtaaatcatc caccaaggac cagataaaac agttagtgta taacctggag 540
atttttgcca tgcactcaga aaacatggaa gacgaatgta ctgtttggtt aactgacttt 600
caaggctggg tgctaacaaa tacgccattg cegttgcette gtgaatgcac tcacataatt 660
caaaaccatt atccagggct gatttctgtce gecaatccteca gcaacccacce aaggatttte 720
gaatcctttt ggaagattgt gtgctatttc attgagccaa agttgaaaga aaaagtgaag 780
ttegtatata ctaacaatcc agagagccac aagatagttyg ctgatatgtt tgatttggac 840
aagctggagt ctgcatttgg ggggaggaac acacttccat ttgacatgga caagtatgca 900
gagagaatga aacgaagtga ccaaatgaga ggagctccca tgcatgccaa tggctactet 960
tgctctacce aaacctgacc acataaaagt tcaccttaat ttcttttagt ttcatataaa 1020
gtggcataaa tatatatacg ccggttagat ctgaataagt gatgcatgtc actcttaggt 1080



85

US 9,353,379 B2

-continued

86

aggattttga ggcgggcegga cctgagtaaa actccatgac aaattatgta caaggaagaa

gctaatcatg

taat

<210> SEQ ID NO 45
<211> LENGTH: 1999

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK068266 1999 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013149A10,

<400> SEQUENCE: 45

ttggtactca

ctagcaatgg

ctcaagtcca

gtcagcaatg

ttcgagactce

tacctgetee

cgtgagaatc

cccatgtttyg

gcatacccety

atcagcttca

tegttectte

gcacgtaatt

tcggtetate

acacgtactce

ggttttgcaa

ctaaatcact

taccagcata

agaaattcgg

aggccaggac

cggaccaatt

gcgagtagca

ggcctteteg

tgtatcaatc

gccatcaata

ttaattctaa

aattaggagg

tttaactcca

ctgagaagga

tcctgatcat

gcagttgcag

aggagctete

agccggaggce

ctcecteggt

ctgegggect

gcggaaggat

tgtcgtactt

gatctaagtyg

acagatcacc

gatgcaccga

atgccttegt

tcgegtataa

gtgcatgtte

gttetetege

gtteggtgac

atgtaatatg

aatgctggta

tttacgaaat

tatagccata

ttgtgagaga

gtgctgtgeg

gtgcatacgg

cataaaatct

atgagaagta

tgacgatcga

cctgtataat

catattccat

aaatctagac

ttttaacacc

ggceccaggece

cgctgttgat

ggcattteceyg

atcctcactt

agcacactge

gatggetteg

cceggtgaac

cagatgcatg

gecgecatty

ggtgcettge

cggatactat

tgccacccaa

tcgcatcatt

gecacegggt

tttcttttte

getecgaccet

ggtgagacag

atgcctagag

tttgtttatc

gtgcgegtcea

tcaacttttyg

aggaggctag

cgcggetgtg

acttagctaa

aaagtggatg

atactatact

gttatggtta

ttatacagaa

aagtgttggt

taagttgaag

aaaatgcaag

aaaacttggg

ctcagggttt

atcattcgca

catatcacac

aacttaagtt

tcggecacct

cgcegeteca

caggtgtggc

acagtggagg

ttggagttca

gacggtaggt

gtgctcaagyg

ggctttgaca

tgcgaggagt

ttceeeeeet

geegttgtty

ggcacgtgaa

catatctgaa

atcctggeac

acaaactgat

attcgtatat

caaagattcg

cegettgace

aataattgtt

agtaaaggga

cetgttttgg

ttgttggcgg

ataataaaac

gtatatttgg

gaaattttca

cccaaaaacc

ccagttggge

ggcatggacyg
tgctctacaa

actccaatct

tttctatage

cegtggetee

gcagctcegag

cgattgaggg

accttttgaa

gcaaggtcgg

actggaccat

agctcgagga

acgttaggca

caggcggcaa

ttgtgtgtce

caagagtact

tgcaagatct

tcegtegaca

gtgatatttg

acggcccaaa

atgaaggttyg

gttgatcaag

gcagaaccat

gatttttgge

caaaatttta

ggattatatt

ctgttaaata

attcaacata

atgcaggtaa

tccatacaag

tgcgaaatgyg

caagccaggt

ctettgattt

ccatcatacc

tgagctgaat

full insert sequence.; ACCESSION: AK068266

tcctagcaag

cttecaggygy

ctttggcaac

cattaagaag

gcagatcgag

attcgtctac

gtggaaactg

ggcaaagaag

ggtgcagtta

ctaagegett

gtgttaagct

actacaacta

ccggetatac

atgaaatttt

cctagageat

tgccagaaat

atttagttag

ctgtaccgee

acggaattga

aataagaaaa

tacatgttca

tgtcagatgt

tcgattttat

gtggtagget

taaaccaccyg

tgttgggett

ataaggcaga

ttcggccaaa

actcctgatg

tacttattta

tataagaggc

1140

1154

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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tctattgtat tttattgtat actagaatta gggaaagatt aaggtcgtag aagaaatcgg

aggaattccg gagttatcgg tgatcctttt ctatttetta tactttgtta tttgcetttaa

tagaaatatc

atttcaagt

<210> SEQ ID NO 46
<211> LENGTH: 822

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: NM_001064530 822 bp mRNA linear PLN

1920

1980

1999

08-JUN-2010; DEFINITION: Oryza sativa Japonica Group 0s06g0598500
(0506g0598500)

<400> SEQUENCE: 46

atgtcaccac

aaattgactt

cgagtaactce

tcttetactg

gttectattg

cattattgece

gatagacaga

gggggagatc

actttaggtt

atctttttca

attcatgttt

tttggtggag

gtggctttag

atgaaattat

aaacagaaac

actacacccce

ctcagecgygyg

gtacatgcga

taatgcatga

gcgacaacgg

aaaatcatgg

atatccacge

ttgttgattt

ctcaggactyg

ggcatatgcee

gaactttagg

aagcctgtgt

ccgatcaget

<210> SEQ ID NO 47
<211> LENGTH: 547

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK119900 547 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:002-180-F02,

<400> SEQUENCE: 47

aaaaaaaaaa

geegtegaca

tggccacage

ttctcttaat

catagagcag

tggagtaaga

gaacatggaa

agtgcaagaa

tatgactggg

aaaaaaaaaa

ceggtgecga

tacttggacg

gtgccattee

gtggcattge

tctgaactag

ggaggttaca

gagctctagt

tgttaatttyg

MRNA,

taaagcaagt

ggagtacgaa

ggttcegece

agaaatgatt

ctacttaacc

cctacttett

tatgcattte

tggtacagta

attgcgegat

ggtatccatg

agctctgace

acatccttygg

acaagctegt

tgcaaatgga

sativa

acttggetgt

cegttggegt

tcaggacaga

tcttetttac

attatgataa

catctgecga

tggcatgggt

ttcagttatt

atttgtagaa

gttggattta

accaaggaca

gaagaagcag

aaaagagctg

gggggattca

cacattcacc

cgtgtattag

gtaggtaagt

gattttattg

ccaggtgtta

gaaatctttyg

ggtaatgcac

aacaagggcg

gtcetgaact

tcegetgetyg

gacggeggceyg

agaggaattc

ccctcaaggy

ggaggacaac

tctcatagea

ggaaaatggce

gtatttttag

aggaaaggta

aagctggtgt

ctgatatctt

gggctgcagt

tatttgcgag

ccgcaaatac

gagcaatgca

ctaaagcatt

tagaagggga

aaaaagatcg

taccggtgge

gagatgatte

ctggtgcage

cgatcttget

ag

ccagcgeteg

agccaccteg

aagaagggac

aaggaaaaga

ataattgtgyg

gecggattca

cttgcggtga

ataatgactt

taagaaaaca

complete cds.; ACCESSION: NM_ 001064530

taaggattat

ggcagcatte

agctgecgaa

ggaattaggg

tagtttgget

tgcagttatt

gegtatgtet

acgcgatatg

tgctcegeggt

ttcagggggt

tgtattgcaa

agctaatcgg

cgtgaaggta

full insert sequence.; ACCESSION: AK119900

geteggagece

teggeteegy

atgtggagaa

acacaaagtt

gttgcctaag

aaaatgtaaa

ataaacctct

tcagttattg

atgttatatt

60

120

180

240

300

360

420

480

540

600

660

720

780

822

60

120

180

240

300

360

420

480

540
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attccce

<210> SEQ ID NO 48
<211> LENGTH: 1803

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: RICRTUB1X 1803 bp mRNA linear PLN
1) mRNA, complete

16-MAY-1995;

cds.; ACCESSION:

<400> SEQUENCE: 48

tccacccace

acaactcgge

tcggtgecaa

acacaggcaa

geggtegett

tcegeactygyg

gtgctggtaa

ttttagatgt

gccactcetet

gggaggagta

ctgatactgt

ctgatgagtyg

agctgaccac

tcacatgetyg

accttatccce

gtggctccca

ccaagaacat

tgttcegtygyg

agaactcatc

ttccaccgag

agatgttceg

actggtacac

acgaccttgt

acgaggacga

tagggcaggg

gtacgccace

ttttgggtac

accttteege

cgegeatteg

gattgtgtta

aaa

cctegatete

aaagatgaga

attctgggag

ctcagatctg

tgtgcctegt

accctatgge

caactgggec

tgtgaggaag

tggtggtggt

cecctgacege

ggttgagcca

tatggttegt

acctagettt

cctaaggtte

cttteeccegt

gcagtaccgt

gatgtgcget

aaagatgagc

ctacttegte

aggcctetec

gagggtgage

tggcgaaggc

ctctgagtac

ggagcagcag

ttttgtgtge

geeggttect

tgtattactt

gttggtccte

cgtgggcatg

aaatgttgca

<210> SEQ ID NO 49

L19598

tegetegecyg

gagatcctge

gtggtgtgtg

cagttggage

getgttetea

cagatcttece

aagggacact

gaggctgaga

actggatctg

atgatgctga

tacaatgcta

gataatgagg

ggggatttga

cctggteagt

ctccacttcet

geccttacty

getgatecte

accaaggagg

gagtggatce

atggcatcga

gagcagttca

atggacgaga

cagcagtacc

gaggctgacg

ttggtgttte

atgtcttege

gatgctggte

gtgtgtaata

tatcgtagge

tttgttatat

DEFINITION: Rice beta-tubulin

cegecgateg

acatccaagg

atgagcatgg

gtgtcaatgt

tggaccttga

ggcctgacaa

acactgaggg

actgtgactg

gtatgggtac

cattctcagt

cactctcagt

ctctetacga

accatttgat

tgaactctga

tcatggtegyg

ttcctgaget

gecatggecyg

ttgatgagca

ccaacaatgt

ccttecattgyg

ctgctatgtt

tggagttcac

aggatgccac

acatgtaagg

cgtcttacat

tttgtteetet

tgcgattgtt

tttgcaaatt

tgtatttgag

agtaaactat

gatcgegtgg

cgggcaatgt

cattgaccct

gtactacaat

gectggtact

ctttgtette

tgccgageta

cctgcaagga

actgttgata

tttccecteca

ccatcagttyg

catttgette

ttctgecace

cctecgtaag

attecgeceeg

cacacagcag

ttacctcacce

gatgatcaat

gaagtccagt

caactcaaca

caggaggaag

c¢gaggcagag

cgcegatgag

tggcttttge

tatcaccgta

cgtetgtget

gatatttegg

acggaactag

ataatcgtaa

aggcatatgg

(RTUB-

ttggatcatc

ggcaaccaga

actgggcggt

gaggcctect

atggacagtyg

gggcaatctyg

attgattctg

ttccaagtat

tcaaagatca

ccaaaagtat

gttgagaatg

aggactctca

atgagtggag

ctggcagtga

ctgacatcac

atgtgggatg

gectetgeca

gtccagaaca

gtctgtgaca

tccatccagy

getttettge

agcaacatga

gagggcgagt

ttggtggtte

ttaccgecte

atgggaacct

gatgaatttt

gaaggtagcce

gtaataggct

atcttaaaaa

547

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1803



US 9,353,379 B2
91

-continued

92

<211> LENGTH: 568

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK070851 568 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J023065B06, full insert sequence.; ACCESSION: AK070851

<400> SEQUENCE: 49

gacacagctyg cactacttge actgaagtag ctagagettg caagtaaaga tggctaccac 60

caagcatttt gtgttgctaa taatccttgt cctecttage ataggaatga ccactagtge 120
tagaactcte ttgggttatg geattggagg agaaggtgge ggtggtggag gaggaggtgg 180
tagceggegga ggaggtggtg ggtatggtag cggctcagge tatggatetg gcageggata 240
tggtcaaggt ggcggtgett atggtggagg atatggaage ggtggtggtg gtggaggcgg 300

cggeggecaa ggcggaggat ctggetatgg ttetggetet ggetacgggt atggatcegg 360

aggaggtggt gggcactact agtcctatac tcggcaatgg agcaattcta ccgtgggact 420
tgtgcactca tatatgatga ttgtgtaaca ttggtatata cacaagcttg ttttcgtgat 480
tatatgtaat gcttcttgat tgggcttget getgeccaat atatgcegett cccaagtata 540
aataaatcaa aaataaggtt gaaatacg 568

<210> SEQ ID NO 50

<211> LENGTH: 942

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: NM_001051294 942 bp mRNA linear PLN
08-JUN-2010; DEFINITION: Oryza sativa Japonica Group 0s01g0840300
(0s01g0840300) mMRNA, complete cds.; ACCESSION: NM 001051294

<400> SEQUENCE: 50
atggagacga cgacgacgac gttgggegge ggeggeggeg ggegggeggg aggcettetece 60
gatccgeegt ctecgetete gecgeegetyg tegeeggect cggeggegge ggeggegetg 120

gegaacgege ggtggacgec gaccaaggag cagatcgegg tgctggaggyg getgtaccegg 180

caggggctge gcacgecgac cgccgageag atacagecaga tcacggegag gcetccegggag 240
cacggccaca ttgagggcaa gaacgtgtte tactggttec agaaccacaa ggcccggcag 300
cggcagaage agaagcagca gagcttegac tacttcagea agetgttecg cegeccegecg 360
cegetgeceg tgctecacag gecactegeg cggeecttee ctetegecat ggegecgacg 420
gegatgecac cgecgecgee gecgeeggeyg acgacgacga cggecgcatyg caacgecggt 480
ggtgtgatgt tcaggacgcc aagcttcatyg ccggtcegega caaataacgce cagctactac 540
ccgcagcage agacgecgtt getgtaccca gggatggaag tgtgtecgea cgacaagtcece 600
acggcgcage caccggcecac caccaccatg tacctgecagg caccgecgag cagcegcacac 660

ctegeggegy cggetggecog cggegeggeg gaageggaag gecatggecg ccegeggegge 720

ggcgeceggty ggegegagac cctecagetg tteccectge ageccacctt cgtgetgecyg 780
gatcacaage cgctececgege cgggagegece tgegecegecg tgtccceccgac gacgecgtec 840
gegtecegegt cgttetegtyg ggagtceggag agctceggaca gecccagecag cgaggcegect 900
ccgttectacg acttecttegg cgtccattcet ggaggccgcect ga 942

<210> SEQ ID NO 51
<211> LENGTH: 1152
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<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK059805 1152 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:006-204-G07, full insert sequence.; ACCESSION: AK059805

<400> SEQUENCE: 51

cagcttecac tccacgaaaa cectetgect ccttegeteg ctgecaccete gteteggega 60
tccatccatg gectgecagga agttettegt cggeggeaac tggaaatgca atgggacagg 120
ggaggacgtyg aagaagatcg tcaccgtcct caacgaggcee gaggtgecect ccgaggacgt 180
cgtegaggty gtggtgagee cgeegttegt gttectgeeg caggtgaagg gtttgetceeg 240
gecggactte tcegtegeeg cgcagaattyg ctgggtgege aagggeggeyg ccttcactgg 300
cgagatcagt gccgagatgt tggtgaacct gecaggtgect tgggtgatte tgggacacte 360
tgagcggaga gcgctgatgg gegaatcaag tgattttgtt getgacaaaa ttgegtacge 420
actttcccaa ggtatcaagg taattgettg cattggtgag acccttgaac agagagaagce 480
aggaacaacyg atggaagttg ttgcagcgca aactaaaget attgcagaga agatatccga 540
ttggaccaat gttgttttgg catatgaacc agtttgggec attggaaccyg gcaaggttge 600
aacccctget caggctcagg aggttceatga tggtetgaga aagtggettyg tgactaatgt 660
tagtcctgca gttgctgaat caaccaggat tatttacaga ggctcegtaa atggagcaaa 720
ctgcaaagaa cttgctgeta aacctgatgt tgatggatte cttgttggag gagettcatt 780
gaagcctgaa tttgtggaca tcatcaagtce tgctaccgte aagtettetg cttagtgtte 840
tgggttgcaa ccagatgatc gtaggagtta atgctgecaa ttttaagtta tgacatgttt 900
gaccagcttyg ctttgttata tctcegaagtce agtgaactcce atatcgttec atagageatg 960

cagccacctg tggttgcttt ttttettttt gactttttet cccgagagga tcagatgaac 1020
tgaaagtgcce gttaatgtct gtattatcag aagtttgttg atggcttgat gctataatag 1080
ttgaacctga tacttcctga gtgaagtact gtecctttgca tgtttgattg gtgattactt 1140

gttttcgtag tce 1152

<210> SEQ ID NO 52

<211> LENGTH: 1833

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK106244 1833 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:002-100-D03, full insert sequence.; ACCESSION: AK106244

<400> SEQUENCE: 52

ccacctecce caccgecate gecattgeeg ccgacgagga agaggagaag cttegagtgg 60
agcgatcteg atggaccegt gecegttegt gegggtgetg gteggcaace tcetegetgaa 120
gatgceggty gegecgegee cegecggage cggggceceggg gtgcacccat ccacctegec 180
gtgctactge aagatccgec tcaacaagcet gccgtaccag accgecgacyg cgecgetget 240

getgeegece tegeeggagg catceggegge gecggegeca goegecggega cgggegeget 300

cgecegecgeg ttecacctet ccaaggecga cctegaccge ctcacegega agecgteget 360

gttegggteg cgcacggcega ggctgaagat cgtggtgtac getggecgga ggggcaccac 420

gtgeggegte ggeggegget cegggagget getegggaag gtggtcatcce cgetegacct 480
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caagggcgece tcggegaage cggtggtgta ccacagcage tggatctgea tcegggaageg 540
cgggegcaag ccctegtegg tgtcggegge gaacgcegcag ctcaacatca cggtgegege 600
cgageccgac ccgaggtteg tgttcgagtt cgacggcgag ceggagtgca gceccgcaggt 660
gctecaggty caggggagca tgaagcagcec catgttcacce tgcaagttet cctgecgeag 720
caacagcgac ctccegetecce ggtcaatgece ggecgatatg gggagceggeyg ggcgcaactg 780
gectgacggeg tteggetecg acagggageg ggcggggaag gagaggaagg ggtggteggt 840
gacggtgcac gacctgtcag gctecceggt ggcegetggea tcaatggtga cgecgttegt 900
ggegtegeeyg gggacggaca gggtgagcaa atccaacceg ggggcegtgge tggtgctecg 960
ccegggegac ggcacgtgga agccatgggg tegectggaa tgetggegeyg agegeggege 1020
gggegecgee gecggegaca gectegggta ceggttegag ctegtectece cegacccaac 1080
cggcatggge gtgggegtgt ccgtggegga gtecaccate ceggegtega agggeggcecyg 1140
gttegegate gacctgacgg caacgcaaca gttegggegg agegggtege cggegtgeag 1200
ccegtgeggg agcggcgact acgggatgtg gcecegttegge agcectgecgeg ggttegtgat 1260
gteggeggeg gtgcaggggg aggggaaatg cagccggecg geggtggagg tgggcgtgea 1320
gaacgtceggyg tgcgecggagg acgeggegge gttegtggeg ctegecegecg cegtegaccet 1380
gagcatggac gcgtgccgge tcttectecca cecgectecge cgcgagetcet cggegtegeg 1440
ctccgacctg ctcececggtgag gcacacgagg cggcggtgaa tcgatcgatce gatcggaatce 1500
gggaacaaca ttgtacagct agcgctagcg ttcecgtegteg tegttttetg gtetetgteg 1560
tttttgttgg gtgatcagat tgtgttgtgt tttttatttt gtttttgaaa tcactactcg 1620
tgattttttt gtggtttttt tgggtggtga aatggtgatg agggggtttg taattttggt 1680
agacttctag gtgcttttta aagtctagaa gcagaggagg aagcagaaga agaagaagag 1740
caagttcggg atcatgatga atgaatgaac aagttataaa aacttttcgt gtctattatg 1800
ttttaaattt caaattcgga gtttattttg gcc 1833
<210> SEQ ID NO 53
<211> LENGTH: 954
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK108127 954 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:002-139-D06, full insert sequence.; ACCESSION: AK108127
<400> SEQUENCE: 53
acaaccagca gcgcagttac acccaaacca gcagcatcga cgattcegecyg agctagggge 60
agaggcagaa gtgcagaacg tacacgegtg gtgagcagag gagcaatgge gactcggett 120
ctgctgetge tgctgetett getceggeatyg tegetgaaag gatcagaggyg ggcgtggtge 180
gtgtgcagge cggacgtgge ggaggeggceg ctgcagaagg cgctggacta cgegtgceggyg 240
cacggegegg actgegecce ggtgacgecg agegggtegt gcetacagecce aaacaacgtg 300
geggegeact gctectacge cgccaacage tacttcecage ggaattccca ggecaaggge 360
geecacctgeyg actteggegg cgccgecace ctetecteca ccgacccecag ctcaggaace 420
tgcaaatacc ctgcaaccgc aagtgctgca gggacaagca ccggaaccgyg cacggegggt 480
gcaggcacag gcaccggtac aagcacgagc acgagcacga gcacttcttce cececgggetet 540
tcaactgcag ccacgggtac gccgatcatg ggagggacct tegectacgece gatcggegge 600
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ggCgCgtCtg

tcececttggac

ttggcgtagt

gagatttgge

gaactgcagg

catcatggca

ggcegacgac
gtcatcttet
aatttggeeg
tttecctttte
tcctgggtgt

tgtttagtat

<210> SEQ ID NO 54
<211> LENGTH: 1100

<212> TYPE

: DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK061237 1100 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:006-211-C03,

<400> SEQUENCE: 54

atcagatcaa

agcgaggcega

acgatcatcg

ttcgagegge

ctccacgega

gaccecgegeyg

ctcagegacyg

tacttcteeg

atcgegeegt

cccaacatgt

aagagggtca

cgcgacgact

cegtegetge

ctgetgegge

aagctcgagt

aagaactgat

cgaacaatgt

gegetacgeyg

gaagtaaaac

agcaagcaaa

tttcgaccaa

acgtcgacag

tgctgeccac

geggcaagte

tegtegeage

ccaaccgett

agatcaacac

accacgactt

gcaagggcca

tctacctegy

tcatgatgee

tccacgegga

tggtcggcag

cgttgeegge

caatggegge

gtgtgtgagg

tgattgagcc

atttggettyg

<210> SEQ ID NO 55
<211> LENGTH: 459

<212> TYPE

: DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK062517 459 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:001-104-C09,

<400> SEQUENCE: 55

tagcgecttyg

cctecacgtge

gaaagtaacg

tgctttggag

ttacacctgt

gttategtge

sativa

caacaacaaa

gaagatggce

cgacaactgg

catgcegtygyg

getegecgac

catcaaggcc

cttecatcgac

caacccgage

ccacgeegge

ggtgctcgac

tgacggecege

acgcaggggc

ggtgcactcyg

ggtgctecte

cgtegeegty

gacgaacgta

attgcgatac

tgcgattagt

sativa

aatcctgaca gcagcgaage accgtecceceg

attgccteca

tgctgetete

taattttctt

tgaactgaag cagcatactg tgggagaatg

cttgtegegy
tgtaccagtyg

tagtgtcage

aaccacttct

gggatcgtgg

gtegtggacyg

aacaccctca

gtegegggeyg

tgctacggee

accatccteg

geegtegacy

cegecacgggt

cgcateccgeyg

ggcgactact

ttceccegtgt

tgggCCgan

daggagagga

caggacggca

cgcatgattt

gggtataatt

agaggctcat

cctgttettt

cccagtgaac

acattctcac

cgtgggtaga
tggtgttega
ggcteggeac
tggacaccat
tgctcaggte
tgggetgega
accaccacgg
cecgecacegyg
geggectegg
cctecgeegy
gecegteget
gggagcteat
gegecgagat
acctgecgec
tgcccatgac
cgagcgcgaa
ttaactattg

tgtatcttgt

ttctttacca

tggccgttty

tgat

full insert sequence.; ACCESSION: AK061237

agagagagag
cttecgacaag
gacggaggag
gatgggcgag
ggcgeegete
cctecggate
cctecacgggt
cegecteege
gatctgceeg
cgecegecgge
cegectegge
ctgcgaggac
ggaggagacg
getegactge
getecggate
acggctaget
actgattttt

ccgatcaatt

full insert sequence.; ACCESSION: AK062517

ataagcaagg gaaatatcag catctgcaaa aatcatcteca gattegtteg ccatggcegag

gatccegtte geegecateg tegtcegecat cctetettte gecategecyg cggetgeaca

660

720

780

840

900

954

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1100

60

120
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ggegecegeyg cegtetecca ccagegacgg gacgteggtyg gatcaaggga tcegcatacct 180
gctgatgate gtggegetgg tgctcaccta cctcatccac cctcetegacyg cetecteege 240
ctacaagcte ttctgagett atgcagagat ctettegteg ccatggtgtt ccttetectt 300
cttggatctce ctcctectece cttttgatag tctagtggtg gatctcectcat tetcecggtgta 360
attaattagt gggattttta tattcttttt cagctcgegt tecgtttgtaa tttgggtecgg 420
tggtactgcg ctgaggatcg atttcgcatt gtgtatatce 459
<210> SEQ ID NO 56
<211> LENGTH: 3707
<212> TYPE: DNA
<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK065259 3707 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:J013002J18, full insert sequence.; ACCESSION: AK065259
<400> SEQUENCE: 56
ggcctccaaa aaaaaccatt tgggtctete tecctttgag agcccectac cgacacttgt 60
ttgcccttaa tttctatata tcccccacgt actttacgac ccatttctca caccectett 120
ctectectee tettettete caccacctee attgetgete gectetcetea cctectecte 180
ctectettgt gtggagetceg tecggegtega ggtgtageta getagctaag cttgttttge 240
cattgttgtg ttcttggtgt tcggagaggg agettgectt tgecttgagyg ggagaggcaa 300
aggcattagce aatggcgcca geggtggecg geggceggagyg gaggaggaac aatgaggggyg 360
tgaacgggaa cgcggeggeg ccggegtgeg tgtgegggtt ceeggtgtge gegtgegegyg 420
gggeggcegge ggtggegteg geggegtegt cggcggacat ggacatcgtg gceggcegggge 480
agatcggege cgtcaacgac gagagcetggg tegecgtega cctcagcegac agcgacgacyg 540
cececegecge cggegacgte cagggegecce tegacgaceg ccecegtette cgtaccgaga 600
agatcaaggg cgtcctecte cacccctacce gggtgctgat ctttgtgagyg ctgatcgegt 660
tcacactgtt cgtgatatgg cgtatcgage acaagaaccce ggacgcgatyg tggetgtggg 720
tgacgtcgat cgceggegag ttetggtteg ggttetegtyg getgetcegac cagctcccca 780
agctgaacce gatcaaccgce gtccccgace tegecgtect cegecgecege ttcgaccacyg 840
ccgacgggac ctecteecte cecggggetgg acatcttegt caccaccgece gacccgatca 900
aggagcccat cctgtcgacg gcgaactcca tectcetecat ccetegecgece gactaccccg 960
tcgaccgcaa cacctgctac ctcectecgacg actctgggat gectcectcacce tacgaggceca 1020
tggcggaggce ggccaagttce gcgacgetgt gggtgcectt ctgccggaag cacgccatcg 1080
agccgegegg gectgagage tacttcegage tcaagtccca ccectacatyg gggagggcege 1140
aggaggagtt cgtcaacgac cgccgecgeg tecgcaagga gtacgacgac ttcaaggcca 1200
ggatcaacgyg cctcgagcac gacatcaagc agaggtccga ctectacaac gecgecgecyg 1260
gegtcaagga cggcgagcece cgcgecacct ggatggecga cgggtegeag tgggagggea 1320
cctggatcega gcagteggag aaccaccgca agggcgacca cgecggcate gtcectggtgt 1380
tgctgaacca cccgagecac gcacggeage tggggcecgece ggcgagcegeco gacaacccge 1440
tggacttcag cggcgtggac gtgcggctgce cgatgctggt gtacgtcgca cgtgagaagc 1500
geecegggty caaccaccag aagaaggccg gcgccatgaa cgegcetgacce cgegectecg 1560
ccgtgetete caactccecece ttcatcectca acctcecgactg cgaccactac atcaacaact 1620
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cccaggeget ccgegecgge atctgettcea tgeteggecyg cgacagcgac accgtegegt 1680
tcgtceccagtt cccgcagege ttecgagggceg tcgacccecac cgacctctat gcectaaccaca 1740
accgtatcett cttcgacgge acgctceegtg ccectecgacgg gectgcagggg cctatctacg 1800
tcggcaccgg gtgtcectcectte cgccgcatca cgctgtacgg gttcecgagceg ccgaggatca 1860
acgtcggegg accgtgctte ccgaggctceg gtgggatgtt cgccaagaac aggtaccaga 1920
agcctgggtt cgagatgacc aagcctggtg ccaagccggt ggegecgecyg cceggeggcega 1980
cggtggcegaa ggggaagcac gggttcectge cgatgcccaa gaaggcgtac ggcaagtcegg 2040
acgcgttege cgacaccatc ccgcgegegt cgecaccegte gecgtacgeyg gceggaggcegyg 2100
cggtggegge cgacgaggcg gecgatcgegg aggecgtgat ggtgacggeyg geggegtacyg 2160
agaagaagac cgggtggggg agcgacatcg ggtgggtgta cggcacggtyg acggaggacg 2220
tggtgaccgg ctaccggatg cacatcaagg ggtggaggtc gcgctactgce tceccatctacce 2280
cgcacgegtt catcgggacg gcgccgatca acctgacgga gaggctgtte caggtgctcece 2340
ggtggtcgac gggttcgcectg gagatcttcet tcectcgaggaa caacccgetg ttegggagca 2400
cgttectgeca ceccgectgcag cgcgtggcegt acatcaacat caccacctac ccgttcacgg 2460
cgectgttect catcttctac accaccgtge cggegctgte gttcegtgacg gggcacttca 2520
tcgtgcagag geccgaccacce atgttctacg tctacctege catcgtgcte gggacgctgce 2580
tcatcctege cgtgctggag gtgaagtggg cgggggtcac cgtgttcgag tggttcagga 2640
acgggcagtt ctggatgacg gccagctgct ccgectacct cgceccgecgtg ctgcaggtgg 2700
tcaccaaggt ggtgttcecgg cgggacatct cgttcaaget cacctccaag ctceccccgecg 2760
gcgacgagaa gaaggaccce tacgecgace tgtacgtggt geggtggacg tggcetcatga 2820
tcacccecat catcatcatc ctecgtcaaca tcatcggcete cgccecgtcecgece ttecgceccaagg 2880
tgctcgacgg cgagtggacg cactggctca aggtcgecegg cggcgtgtte ttcaacttcet 2940
gggtecctett ccacctctac ccecttegeca agggcatcet cgggaagcac ggcaagacgce 3000
cggtggtggt gectcegtcectgg tgggecttca ccttegtcecat caccgtcecgtg ctcectacatca 3060
acatccccca catccatgge ccecggecgece acggegecge ctcaccatcce cacggecace 3120
acagcgcecca tggcaccaag aagtacgact tcacctacge ctggccatga ggacgecgte 3180
geecggagacyg aagaagaaaa cacaaacaag aacaagacga caccaacaac accaacaaca 3240
acaaacacga gatgagtacg ttctactaca cgctgctgca acaacacata ctactgaaca 3300
ctgtgcatgce atttgatcga gcgacccgce aaaatttgaa agtttttttt cttettttet 3360
tttaaccttt ttttttccte tttttgccce ctectctete tecttttett tetttttagt 3420
tttgtccaga aaaaagatgg tgtttatttg atttagtttt ttaattacct gtggtaatta 3480
attatgtatt atacattact gcaaggaaga gaggggggct tacaggtggg gcccgggggyg 3540
tggggtgtgg tgtatgattg tactgtacat gctgggagat gtatgtatac ggagacaaaa 3600
agacaagagt cacagagagt gagagaaaga gaggctggaa gtgggcccegyg ccaggtggtg 3660

gtggtattct tttagtacat ggaaacaata aatttaattt cattatt 3707

<210> SEQ ID NO 57

<211> LENGTH: 1323

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK065604 1323 bp mRNA linear PLN
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04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013034F24,

<400> SEQUENCE: 57

gttagctete

atcggaggta

¢geggegage

gagagatgge

ccatggegtyg

teggectegy

tgctgecegy

getttggeca

ctgagaggcg

cagccgacaa

agaatgcege

tgceggecce

cgaatgette

gaaaggatcg

tcaagaagga

ccatagaacyg

gaaatgcgcet

tgttttttet

ggaaaaaggt

aacacatggt

atatgtatct

gcaaagcaaa

gtt

getetegeag

gCtggangC

dgcggggagy

ggctteegey

cagectgete

catcagaggt

dgaggcggag

gcaggatgcee

tcagctgace

ggcaaagggc

ggcacctgca

ggtcagtage

tgatatgect

tcttaatgeca

gectgagage

cggccaatga

tgccgttaga

ttagttegty

agtagcattg

gactctgaaa

tctgaaatte

gtgattgtaa

<210> SEQ ID NO 58
<211> LENGTH: 1077

<212> TYPE:

DNA

<213> ORGANISM: Oryza

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK106964 1077 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:002-119-F09,

<400> SEQUENCE: 58

actctcctcec

cgaggatgat

tctecacegge

cgecegtegea

gegtggceggy

cgtteccagag

cggegttege

cgectggeget

attccttcac

ggaatccaaa

gttegegeag

ggcgeegtee

tcegttecac

ccaggcgaac

gthCtggCg

gtaccacgcyg

ctcaaccact

dgcgaggega

agagattgga

aggccegteg

agccgcetacyg

gagggtgagg

aggaagaagg

atcaccgeceg

atcttctatg

ttgatgcage

ccagcagetyg

ttgcctacag

attgctagga

aagacgccat

caaccatgge

ggttgcatgg

gtaccaaatc

cttctatgtt

acgaccagtyg

atggccatge

tgatcatctg

tggattcaga

sativa

tgcctteact

gcagccatga

aagcacaagg

ccggeggege

acgttecteg

ggcagcaagg

aggtcggcga

ctgccgaggt

agcagcageg
cgacgagecg
tcgacgeegyg
gegteggegy
tccgecagaa
ctcegaggge
agaccatgga
attctgetge
gtgggaaggt
tggctagcaa
ttacagacaa
ctcaggccga
aggcatcact
accaggcette
tcggactagyg
aaacttcacc
atatatgtte
gttcacttgt
ccgagagect
taaggtaaaa
getttgtect

atataattca

tccectgetea

tggtgaccat

gtcegecege

cgegecacgt

acctecctgga

acgggatcac

cggcgaacct

actactccct

gcaggaaggce
gggtggtgcea
gtagttagga
ggagagggcg
cggegecgece
ggegeeggeg
getetteceg
tgatgctagyg
getegtgtte
gggcagccecg
caccaaggcc
tgctcagaag
ccacaggtte
tccttecagat
gccgaacgece
aaagctctte
tctcatacce
cacatagttce
gagagaagtt
agttattgca
tggctcetage

tattcctatt

gctcagecage

cctgetetge

c¢geggeggec

ggacctegece

gaagacggac

ggtgttegte

cacctecgac

cgcegagtte

full insert sequence.; ACCESSION: AK065604

gagaggagga
gcaagaacgg
agggagcttyg
acgagcetteg
geegecgage
acgatgagcet
cagagcgecg
gaacaagagc
aacgacttcc
gtggctecte
cctatggecy
cctgetegey
cttgagaaga
gcaaccccag
gtcgtgaage
aaaaatatat
catgttttag
tgaatgtaaa
ttggcatgtt
aaggaaacat
cttgctetat

gttgatttet

full insert sequence.; ACCESSION: AK106964

tcagggactt

tgctecteca

gtaagcctee

gacctectga

gtgctcagga

cccaaggacyg

cagctcaagt

aacaggctygg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1323

60

120

180

240

300

360

420

480
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geggegegge cageccggtyg cccacgeteg ceggeggcega gtacacggtce aacgtcacceg 540
acgacatggg caccgtccat gtcgggtcga tgtggtccaa ccccaagatce agcagcagceg 600
tctactccac ccgeccegte gecgtctacg aggtggacag ggtgctcecte ccgatgcaga 660
tcttecaggac cgacccgece atggegecgt cgecggegece ggegecggac gccaagecgg 720
cctecgacge cgccageccg ctecceggga agtegtcgag cgccaaggeyg aaggceggacyg 780
agaagaagag ctcgtegteg ccgccegtegt cgegecgegyg cgecggcatt gecggetact 840
tettggetet tgctgecatct gectcagetg gattgcetget cetgtgttga tgctaagaaa 900
cttttctaat tectttttttt tttgcatgga ttgttggttg ctggataatt ttattctttg 960

gacatagtag gggcattgtg ttaggattaa gttttatggg agtatttccg tcatatgcett 1020

gtatgattag tcgatgacta cttgtttatc cgatgcatgt tgcgaattgc acaaggt 1077

<210> SEQ ID NO 59

<211> LENGTH: 1347

<212> TYPE: DNA

<213> ORGANISM: Oryza sativa

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: LOCUS: AK060983 1347 bp mRNA linear PLN
04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA
clone:006-203-A12, full insert sequence.; ACCESSION: AK060983

<400> SEQUENCE: 59

aaaaaaaaaa aaaaaaaaaa aaaaaattag cttagctagt gttagegage tccactgcca 60
gatcaagaag aagctagaga gagagcagag gagcaagcag atcaagaaga agaagacgag 120
gaagatgcac gccaagacgg actcggaggt gacgagcctg gegecategt cgecgecgeg 180
gtcecegacyg tegegeggeg ggceggecggt gtactacgtg cagagecegt cgagggactce 240

gecatgacggyg gagaagacgg cgacgtceggt gcactcgacg ceggegetga gecccatggg 300
gtegeegegyg cacteggtgg gcagggacte ctegtccage cgettcetecg gecacccecaa 360
gegcaaggge gacaagtcca getecggecg caagggcegece coeggegggga aggggtggea 420

ggagatcgge gtgatcgagg aggagggcect cctcgacgac gaggacgagce gcaggggeat 480

ccccaagege tgcaagtact tectcatett cgtectegge ttegtegtee tettetectt 540
cttegeccte gtectetggg gegecagecg cteccagaag ccacagatag tcatcaagag 600
catcacgtte gacaacttca taatccagge ggggacggac gegtcegetgg tgccgacgga 660
catggcgacyg accaactcga cggtgaaget gacgtaccgg aacacgggca cgttettegg 720
gatccacgtyg acggcggacce cgttcacget gtegtacage cagctgacge tggegtecgg 780
cgatctcaac aagttctace aggeccggag cagecggagg acggtgageg tgggggtgat 840

ggggaacaag gtgccgetgt acggeggagg gecgacgcetg acggcegggga agggcagegyg 900
cagcatggcet ccggtgecga tgatcctgag gacgacggtyg cactcgaggyg cgtacgtget 960
gggggcegetyg gtgaagccca agttcacacg cgccatcgag tgcaaggtcec tcatgaaccce 1020
cgccaagctce aacaagccca tcectccectcga caagtcecctge atttacctet gaatccatca 1080
tattcattca ttattatcac ctgctcecctcg gatcacctecce attcctgctg cttetttett 1140
cctttetete tacgatctga tetgtgcatt cttectttte ttttttectt tttgcggatce 1200
caacaacagc cataaatatg tatgtactgt atttcccagt cagattcgtt attataccaa 1260
acgatcaatt cgttgcagat tgatgagatc gatcgatcag gtggcagaaa atgaaataca 1320

cagagctgag tatgcttatc tttcgag 1347
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<210> SEQ ID NO 60
<211> LENGTH: 2714

<212> TYPE:

DNA

<213> ORGANISM: Oryza sativa
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: LOCUS: AK099719 2714 bp mRNA linear PLN

04-DEC-2008; DEFINITION: Oryza sativa Japonica Group cDNA

clone:J013088B06,

<400> SEQUENCE: 60

gacaccaaga

gcataaatca

cceccagetac

tggatttett

ttcecttece

ttcttgttet

ccggaggaga

tttctaccty

agctegtett

ggtgagggaa

tgctctgett

tttgagcatg

cgacatcegyg

aaggatatct

aacgatgact

aaatatatac

tatcttggeg

ttttagtgat

agcaccagag

tattggctge

ggttcatcaa

taggattaga

accatttaca

gttagetttt

caagaacata

tgagttcgag

tctggagtat

catgtaccca

tgccaaggga

tgttgtctat

gtgtttaatc

aatccctcaa

taactgtteg

gaaaaatttt

atcaatcgga

cacctecctcet

ggcegeatee

tttecttttty

tgctggactyg

dagagaggag

tgctgetget

cttggttega

acaggtacaa

tggacactca

tgtccgatge

atatcgtgga

acgttgtttt

tgactcctga

acacagcttt

aatgctgatt

actccaaccyg

ctgtgtggat

atatttgeeg

cttgatataa

aatgagaagg

cagaagttcc

gatccaaaag

gccaatgtty

aggcggagaa

catccaaaga

agtgcagtag

tcaacagcag

tcagataacc

agagacaaca

ggtgctgctg

acatcegetyg

ttttccaaga

aaagcagagg

cctetectet

tcectettett

cecttgtgege

ctgetgectt

atccacatct

gctgatttet

gatctcgaca

gatagaagag

caccggtgat

aacacggata

aattaagcat

tgaactcatg

acactaccag

ttgcagcaaa

gtaagctcaa

ccatcttetyg

cttttttcte

agcttttaac

ttacagatct

caagacgtta

caaatgcaga

atcggccaag

atagagagcc

ttactaagga

tgctgaggga

accattttaa

ctccacctga

ggccacaaag

atctaaaatc

caagacctygg

ctgagcaaca

aacgaaagcg

ccacaacgat

ctcctecatg

ccaggtetet

gtgaggatca

aaaagatcct

ctgatggtte

tcettegattt

ccttetgaga

gttataggaa

aaagttgcta

cttegegaga

attctacttce

gagtctgatt

tttttecttgt

tgtatttecat

aatatgtgat

gacggattat

caagtataca

cggaaaacct

actaggaaca

cttgaacagt

tccacttgea

tgctgaggag

ttctgctcaa

agatataagg

gttecttgag

aaaacagttt

gagacaacat

cacagccagt

acaggattct

taaagcagtt

atatgagcag

aaatcaacct

ctctctetee

agctttgect

tccagetage

gtgagetgtg

gectttettyg

ttgggatctce

gctagegget

tggatttttt

aagggagtta

tcaagaaaat

tcaagttget

ctccatcaag

tgcaccaagt

atcagttget

cgagatctca

ttcggectty

attgcaacaa

ccagcaatag

ctttteectyg

ccttetecag

atgaggcgga

atgcggttgt

gegettgetyg

cctatcacaa

gaactcatat

ggaactgagt

gcataccttyg

aactcattac

gtcactgagg

gettcagteg

ggttcggtgc

cgaagggttg

full insert sequence.; ACCESSION: AK099719

gcaattacca

agtctegact

agatcacagce

tagcttgtte

cggetetett

ctcactttce

ctaggagttyg

gtgtggtegg

caccgagtac

tggtgtggtt

caatgacatc

tagactcctyg

gagagaattc

tataaaggcc

ccgaggactyg

aaccaaaaaa

caagggtage

ggtggtaccg

atatatagag

ggaagaatgt

aaacaatatc

aaaaacctat

tagagagaat

atccttattt

agctagagtt

atagagaaat

ccactggttt

aagaacatta

caaggcecttyg

atctttccag

gtgcaagcag

tgcgttacgyg

ttcggaacce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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agcaattgct ccaaacagca gtgttectet ggggagetca taccccagaa

ctgcaagagt gaaacaggtg atgttgaaag gatcgattcce agccaaaccg

gccatatgtyg gcgaacaaac tgcctgctac cgtcegatggt cggagtggec

ttctgcageg caccagcgaa aacgctagtt attaccacag catcagcatg

tctatgtagt aaattcttag acatttaaaa catgtcattc tgtacagact

cttggggget tttccatgat aaaaacagta gaattgtact gcaagcccta

ctgectgttt cttcatttet tcatagetca acctcetgaat gatctggtac

tctcatggaa ttggacatca catgattcag ttcgaagggg gtatagtgga

aacaagtgga ctgtaacatt ttecttgetga gaaaacaagg gactctttac

gatgctgcta ttcaatttat tttccaagta aatccgaaga aggatcatgt

atgttggaca ttgctttagt atttegttet caggaacatt gttccctttg

agctgcaact atgtactact atctgacatt getgtaactt gtaaaactta

aagtatttte ccte

gaaaccagac 2040
gtccaccgaa 2100
actggtaaat 2160
ggtttattgt 2220
tgtattgttt 2280
gtggattagg 2340
acaaacaaga 2400
aactggaagc 2460
tgacctgact 2520
aaacagcaca 2580
cagagctagg 2640
attgcatttc 2700

2714

The invention claimed is:

1. A method for hydroponic cultivation of a genetically-
modified plant comprising: cultivating the genetically-modi-
fied plant in a hydroponic medium,

wherein the genetically-modified plant is transformed by

introducing an expression vector comprising:

a promoter that regulates expression of RNA expressed in

a seed that satisfies the formula (1):

V/W>1.0 ),

wherein V and W are determined as follows:

V is an amount of RNA in the seed of a predetermined plant
when the predetermined plant is cultivated in a hydro-
ponic medium adjusted so that nitrate nitrogen is 70
mg/L. to 750 mg/[. and/or ammonium nitrogen is 70
mg/L to 750 mg/L for a period which starts from 30 days
before the expected flowering date and ends at the flow-
ering day, and W is an amount of RNA contained in a
seed of the predetermined plant when the plant is culti-
vated in a medium adjusted so that nitrogen is 0 mg/L. to
50 mg/L. for a period which starts from 30 days before
the expected flowering date and ends at the flowering
day, wherein the predetermined plant is the same species
as the genetically-modified plant, wherein RNA is
extracted from the seeds 15 to 25 days after the flower-
g,

wherein the promoter is a glutelin promoter; and

a polynucleotide located downstream of the promoter and
encoding a protein of interest,

wherein the medium for cultivating the genetically-modi-
fied plant is adjusted so that a content of nitrate nitrogen
is from 70 mg/L. to 750 mg/L. and a content of ammo-
nium nitrogen is from 50 mg/L. to 750 mg/L. for a period

25

30

35

40

45

50

55

which starts from 30 days before the expected flowering
date and ends at the flowering day of the genetically-
modified plant, and

wherein the ratio of the contents of the nitrate nitrogen to

the ammonium nitrogen is from 3:1 to 1:3.

2. The method according to claim 1, wherein the predeter-
mined plant is a poaceous plant and the genetically-modified
plant is a poaceous plant.

3. A method for production of a seed comprising cultivat-
ing the genetically-modified plant according to the method of
claim 1 and collecting the seed.

4. The method according to claim 3, wherein the plant is a
rice plant and the seed is a rice seed.

5. A method for hydroponic cultivation of a genetically-
modified plant comprising:

cultivating the genetically-modified plant in a hydroponic

medium,

wherein the genetically-modified plant is transformed by

introducing an expression vector comprising:

a promoter that regulates expression of RNA expressed in

a seed, wherein the promoter is a glutelin promoter; and

a polynucleotide located downstream of the promoter and

encoding a protein of interest,

wherein the medium for cultivating the genetically-modi-

fied plant is adjusted so that a content of nitrate nitrogen
is from 70 mg/L to 750 mg/L. and a content of ammo-
nium nitrogen is from 50 mg/L. to 750 mg/L for a period
which starts from 30 days before the expected flowering
date and ends at the flowering day of the genetically-
modified plant, and

wherein the ratio of the contents of the nitrate nitrogen to

the ammonium nitrogen is from 3:1 to 1:3.
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